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Forthcoming Events. 


Institute of British Foundrymen. 


JANUARY 4, 
Lancashire Branch : | meeting at Manchester. 
Aluminium,” Paper by N. C. Ashton. 


West Riding of Yorkshire Branch :—Ordinary meeting, 2 
Bradford. ‘“‘ The Influence of Manganese on Cast 
Tron,” Paper by i. Forrest. 


Retrospective 1929. 


This vear has witnessed the furtherance of 
international amity amongst foundrymen by the 
holding of the Third Triennial Congress in Lon- 
don last June. It was attended by representa- 
tives from every European country, the United 
States of America, and Mr. Mason, who repre- 
sented his Government, travelled from Australia. 
tn September the German Lronfoundry Em- 
plovers’ Federation organised a national exhibi- 
tion. Because of their desire not to damage the 
interests .of the British effort, their action in 
delaying invitations until after the International 
Congress has been misunderstood in certain Con- 
tinental countries. Trade has improved through- 
out Europe during the vear, but there has been 
a general increase in costs of labour and raw 
material. This particularly applies in Germany, 
Czecho-Slovakia and Belgium. In the last case 
the building of the palaces and other works for 
their International Exhibition at Liége and 
Antwerp to be held next year has created an 
acute labour shortage amongst the foundries. 
Karly this year, under the energetic leadership 
of Mr. Paul Ropsy, the Belgian foundry owners 
have organised an Employers’ Federation based 
on excellent precepts. 

The Exhibition which the German foundry 
authorities organised was a magnificent enter- 
prise, inasmuch as it showed the technical 
development of every phase of foundry activities. 
France during the past year has suffered a little 
from labour shortage, and this may in some 
degree be responsible for the serious effort the 
industry has made continuous-production 
methods. 

Trading conditions in the British foundry 
industry have been wonderfully good, considering 
that it has had to withstand the disturbances 
caused by the General Election, the Hatry crash 
and the general rise in the cost of raw materials. 
When the year opened, No. 3 Cleveland was 
costing 66s. per ton. There were increases in 
February, April, May and June, since when it 
has been impossible (except through merchants 
who had covered themselves earlier) to buy under 
72s. 6d. Coke is probably, taking the country 
as a whole, 5s. a ton dearer, whilst scrap, 
though in recent weeks easier, is, on the whole, 
several shillings a ton more expensive. 

The agricultural implement foundries have 
done infinitely better during the past year. The 
A.E.G. has recently been particularly energetic 
and has created a mondial sales organisation, 
whilst Listers, of Dursley, are preparing an 
ambitious extension scheme. The electrical 


foundries, too, have, on the whole, done ex- 


tremely well. One of the largest is now 
employing more men than at any period since 
the post-war boom. At the moment one of them 
is a little short of work on the heavy side, but 
it is really an exception. 

The shipbuilding returns for the first half- 
year were of an imposing magnitude, and obvi- 
ously the foundries attached to the industry 
were kept fully employed. Since June, however, 
the industry has been patchy, some districts 
being on full time, whilst others languish. 

The large pipe foundries have more than 
maintained the 1928 output, but probably at 
decreased prices. Exports to the of 
November are 22,000 tons, or over 20 per cent., 
higher than last year, the Argentine Republic 
heing responsible for 14,000 tons of this increased 
demand. The average price, unfortunately, has 
declined from £11 14s. to £10 12s. Last year 
we reported a 9 per cent. decrease, with a 2s. 
per ton fall in price. 

The automobile foundries have maintained an 
even keel. The Morris concern has created a 
continuous casting foundry embodying the latest 
features in materials handling, whilst the 
Birmingham Aluminium Company, the Midland 
Motor Cylinder Company and Sterling Metals 
have joined forces and now represent one of the 
largest foundry groups of Europe. 

The light-casting industry has had a particu- 
larly interesting vear. A new foundry was 
started for making bath tubs at Greenford, on 
the outskirts of London; a foundry for soil pipes 
was commissioned at Welwyn; whilst one of the 
largest Falkirk foundries finished its ambitious 
programme of extensions. During the year a 
serious effort was made to create an association 
for the industry to replace the National Light 
Castings Association. Severai meetings were 
held, with Sir G. Rentoul as advisor. The whole 
effort has been abortive, and the conduct of the 
industry’s commercial activities is still effected 
through the old organisation. The Scottisa 
Section has recently been buying both Conti- 
nental and Indian pig-iron instead of Cleveland. 
This section started the year with a labour 
dispute, which was settled in February by the 
moulders accepting a 5 per cent. reduction in 
two stages. The export trade has done better 
than the previous year. Not only has 1,200 tons 
more than in 1928 been exported, but in 
general a_ slightly higher price has been 
received. The average price last 
was £44 16s., whilst this year it reached 
£45 2s. Gd. It should be borne in’ mind, 
however, that the average suffered a reduc- 
tion of £1 9s. in 1928. It is interesting to 
state that the quantity and value of exported 
builders’ castings in the month of November was 
a record for the last two years. Actually, up 
to the end of November 18,498 tons were sent 
abroad, as against 17,269 tons in 1928. This 
section, too, has had its grouping, and early in 
the vear Allied Ironfounders, Limited, was 
formed, which controls a matter of a dozen 
foundries. As to the other sections of the iron- 
foundry industry—the railway, textile and 
printers—little change in business conditions 
is to be noted. 

The technical side of the industry continues to 
progress rapidly. The institute of British 
Foundrymen, under the excellent leadership of 
Mr. Wesley Lambert, has made material pro- 
gress. Mr. T. Makemson, the secretary, informs 
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us that the position of both membership and 
finance is making steady progress. The Inter- 
national Congress, which it organised, has been 
the subject of enthusiastic eulogies from all who 
had the privilege of participating. 

The question of education has been actively 
taken up by the Institute of British Foundry- 
men, and, while it would be unwise at this stage 
to disclose the nature of negotiations still pro- 
ceeding, it is believed that active progress is 
being made in directions which will command the 
hearty support of the trade as a whole. 

The Foundry Equipment and Supplies Asso- 
ciation, under the chairmanship of Mr. H. 
Winterton, has had a _ particularly strenuous 
year. To its Council and honorary secretary, 
Mr. Kenneth Bridges, fell the lot of organising 
the International Exhibition. The Council was 
extremely fortunate in being able to enlist the 


services of a representative and extremely 
erudite sub-committee for the organisation of 
the technical and educational exhibit. Under 
the inspiring leadership of Dr. W. Rosenhain, 


F.R.S., a comprehensive exhibit was formed 
which demonstrated just what scientific research 
was doing and could do for the foundry industry. 

The malleable foundry industry of Great 
Britain is a mixture of the modern and ancient. 
The foundries entering into the former category 
are extremely progressive, and the developments 
they have effected in recent years, especially in 
the application of powdered fuel, are worthy of 
emulation by other sections of the industry. 
They have been kept fully employed throughout 
the year, except for a slight depression in the 
early summer. Conditions are so good now that 
extensions are being contemplated by one of the 
largest concerns. 

The steel foundry industry, too, is making 
real progress. During the lean years which fol- 
lowed the war a large number of steel foundries 
went out of business. This year the industry 
has doubled its all too meagre exports, but it 
is a good sign. An effort is being made to form 
an employers’ federation, and we wish the sup- 
porters every success in their endeavour. 

The non-ferrous foundry industry is such an 
amorphous affair that it is difficult to appraise 
reasonably its activities. We have visited a 
number of such foundries during the vear, and 
where good metallurgical control and a 
specialised business are combined, there we find 
industrial activity. The non-ferrous raw 
material market conditions for 1929 will be dealt 
with early in the New Year. 

Turning to technical developments during the 
period under review, it may be said that one of 
the most important events of the year has been 
the formation of the lron and Steel Industrial 
Research Council. This may in a sense be re- 
garded as a Research Association for the heavy 
iron and steel industry. It is sponsored by the 
National Federation of Iron and Steel Manufac- 
turers, and it will work in close co-operation 
with the Cast Lron Research Association. The 
Council proposes, however, to confine itself to 
problems relating to the practical side of the 
industries concerned —problems of open-hearth 
melting, blast-furnace practice, the rolling-mill, 


ete.—in preference to undertaking more 
academic research, and its work is bound to 
have important repercussions on the foundry 
trade. 


So far as the work of the Cast Iron Research 
Association is concerned, it is evident, first and 
foremost, that marked progress has been made 
in the matter of heat-resisting irons. Those who 
read our report of Dr. F. E. Smith’s remarks at 
the Association's annual meeting will recall that 
some retorts for low-temperature carbonisation 
installed to a design and composition suggested 
by the Association—which have, incidentally, to 
work perpetually at a temperature well over red 
heat—have shown, after fourteen months’ work- 
ing, less growth and distortion than any pre- 
viously installed retorts in the experience of 
the Fuel Research Board. Recent laboratory 
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work promises, we understand, further develop- 
ments. 

Some remarkable results have been obtained 
in the direction of economical cupola melting 

the figures for coke consumption having been 
reduced below 6 per cent. We would deprecate 
the tendency among founders to compare cupola 
performance exclusively on a basis of coke con- 
sumption--irrespective, that is, of length of run, 
size of scrap, composition of pig-iron, etc.—but, 
even so, this figure may be taken to indicate 
very marked progress. Other technical develop- 
ments cover progress in the correlation of vari- 
ous forms of mechanical tests one with another, 
and the strength of a cast-iron section with its 
size; moulding sands and their practical foundry 
control; alloy cast irons, particularly those con- 
taining nickel and chromium; the relationship 
between structure and composition ; changes that 
take place on cooling, with resultant differences 
in structure even with the same composition. 

Alloyed, especially nickel, cast iron is finding 
favour, and has definitely found for itself a niche 
in the industry. The various high-duty irons 
are making rapid progress, as the engineer- 
buyers are gradually appreciating their signifi- 
cance. There has been a real impetus towards 
the mechanisation of foundries, and only a week 
or two ago Mr. Beech reported that he had pre- 
pared no less than 30 schemes for modernising 
foundries. In the automobile industry there is 
movement towards the insertion of liners into 
cylinder blocks, these liners consisting of very 
high-grade cast iron some may be spun or may 
contain alloys and be heat-treated to give an ex- 
cellent wearing surface. A Continental develop- 
ment is the washing of castings to replace the 
normal fettling-shop methods. In this country, 
however, the sales of modern sand-blast plant 
are rapidly increasing, and no wet-cleaning in- 
stallation has yet been made. 

In general, so far the British foundry 
industry is concerned, it can look back on 1929 
as being a vear of good progress. 
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Reports and Dividends. 


North Lonsdale Iron & Steel Company, Limited.— 
Net profit, £3,998; brought in, £10,444; carried 
forward, £14,443. 


Atlas Steel Foundry & Engineering Company, 
Limited.—Profit, £6,445; to reserve, £3,000; to 
depreciation, £3,000. 


Boulton & Paul, Limited.—Net profit, £31,531; 
brought in, £21,165; dividend of 5 per cent.; ‘o 
reserve, £10,000; taxation reserve, £7,000; carried 
forward, £23,639. 

Stewarts & Lloyds of South Africa, Limited.— 
Profit for nine months to June 30, £29,508; brought 
in, £7,334; depreciation, £8,075; carried forward, 
after providing for preference dividends, £2,141. 

Crittali Manufacturing Company, Limited.— 
Profit, £240,651; brought in, £10,036; balance of 
share premium account, £168,947; to reserve, 
£150,000; depreciation reserve, £50,000; dividend 
of 10 per cent. on the ordinary shares; carried 
forward, £6,376. 


Redpath, Brown & Company, Limited.—Net 
profit, £117,972; brought in, £46,291; distribution 
for the year on the ordinary shares of 22 per 
cent., tax free, including a bonus of 6 per cent.; to 
reserve, £25,000; staff pension scheme, £5,000; 
carried forward, £46,763. 


THe Lonpon anD NortH Eastern Raitway have 
placed contracts with the following firms for 47,000 
tons of steel rails : Barrow Hematite Steel Company, 
Limited; Shelton Iron, Steel & Coal Company, 
Limited, Stoke-on-Trent; English Steel Corpora- 
tion, Limited, Sheffield; Samuel Fox & Company, 
Limited, Sheffield; Dorman, Long & Company, 
Limited, Middlesbrough; Pease & Partners, 
Limited, Saltburn; Bolekow, Vaughan & Company, 
Limited, Middlesbrough; Cargo Fleet Iron Com- 
pany, Limited. Middlesbrough, and Steel Company 
of Scotland, Limited, Glasgow. 


DeEcEMBER 26, 1920. 


Random Shots. 


Talking a week ago of my inability to be in 
more than one place at once, | am reminded ot} 
the writer—or writers of a not altogether dis- 
similar feature in an_ altogether dissimilar 
journal. Apparently his readers spent so much 
time and energy—-his as well as their own—en- 
deavouring to penetrate the veil of anonymity 
that surrounded him, that ultimately 
announced himself to be not an individual, but 
a group, and thenceforward referred to himselt 
and signed himself in the plural! Actually it 
had been fairly clear for some time to the atten- 
tive reader that more than one hand was at 
work—unless one supposed the individual con- 
cerned to be capable of writing in at least three 
different styles and to be also an expert on music, 
the drama, nature study, travel, suburban life, 
and a vast number of other matters. But let me 
deny the soft impeachment. Marksman 
isn’t a syndicate. I don’t pretend to invent all 
the stories [ tell, and I am always delighted to 
receive correspondence and to quote it when 
appropriate. But beyond that the credit, or the 
discredit, as you may consider, are alike my own. 


* * * 


When wrote~ about personalities in the 
foundry trade, | was thinking how interesting 
it would be were it possible to obtain a vote as 
to the six—shall we say--outstanding characters 
in our midst. No, I’m not proposing to act on 
the thought; it wouldn’t be safe, or fair either. 
But up to a point [ suppose most of us would 
agree. Beyond that point the difheulty would 
begin. You can interpret that whichever way 
you please—to mean equally that it would be 
difficult to limit the list to six or that it would 
be difficult to find more than six. But it would 
be extremely interesting to see how far we were 
all agreed as to the leading figures of the trade. 


* * 


Broadly speaking, past-presidents of the I.B.F. 
would figure largely in any such list, since their 
election to office is in some sense a recognition 
of the very qualities that I have in mind. In 
some quarters, I admit, there is a tendency for 
a man to drop his interest in an institution after 
he has ‘* passed the chair,’ and thereby to for- 
feit no small part of the esteem and affection to 
which he would otherwise be entitled. But far 
be it from me to suggest that anything of the 
kind happens among foundrymen! Branch pre- 
sidents might be included for similar reasons. 
Beyond these distinguished ranks, [ think most 
of us have an especially soft spot in our hearts 
for the men who are good company: the men 
who make good speeches and tell good yarns: 
the men who appreciate that ‘‘ all work and no 
play make Jack a dull boy.”’ 


* * * 


Yet my own wide acquaintance in foundry 
circles convinces me that there is no room in our 
midst for the spurious good fellow; he must be 
genuine above all things. Founders are as 
shrewd as most men, and a bit shrewder, and 
if it were possible to take seriously such a vote 
as I have suggested in all lightheartedness, I 
have no doubt that the leading half-dozen would 
be men of the type who really form the backbone 
of British industry. 


% * 


I seem to have borrowed some of the Editor’s 
thunder this week and become quite unneces- 
sarily solemn. Please put it down to a combina- 
tion of Christmas pudding past and New Year 
tesolutions to come, and pity poor 


MARKSMAN. 
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Metal Melting by Electricity." 


By D. F. Campbell, M.A., and W. S. Gifford. 


The commercial electric melting of metals in 
Great Britain was begun in 1909, when are 
furnaces were started in Edgar Allen’s works, 
in Sheffield, for the manufacture of tool steel, 
and at Lake & Elliot’s foundry, at Braintree, 
for steel castings. It was not proposed to carry 
the subject back further to the early develop- 
ment of electric furnaces in France, Sweden 
and elsewhere, but preferably to deal with the 
different types of electric furnaces which have 
been developed for various metal-melting opera- 
tions, giving detailed accounts only of those of 
each type which have’ proved the most 
successful. 

The melting and refining of steel is the most 
extensive application of electric melting, ex- 
cluding the electrolysis of fused alumina for 
the manufacture of aluminium, the tonnage of 
electric steel produced throughout the world 
heing now about 1,500,000 tons. The electric 
furnace is especially favourable for alloy steels, 
the demand for which is steadily increasing. 
Until last vear almost the whole of this tonnage 
was produced in are furnaces, the majority of 
which are of the type introduced by Dr. Héroult 
in 1906. 


Arc Furnaces. 


The are furnace is well known, consisting of 
electrodes suspended above the bath, and 
characterised by an intense local heating on the 
slag surface by the arc, which is at a tempera- 
ture of about 2,500 to 3,000 deg. C. This 
intense temperature has disadvantages, especi- 
ally if volatile metals are present, and hence 
are furnaces have principally been applied to 
the melting of iron, steel and nickel. In the 
steel trade, basic-lined furnaces, with dolomite 
or magnesite linings and silica roofs, are used 
for refining operations, carbon and phosphorus 
heing removed with an oxidising slag of iron 
ore and lime, while the finishing operation of 
desulphurising and deoxidising the steel is per- 
formed with a lime-fluorspar slag. Acid-lined 
having a siliceous hearth and roof, 
are also used for simple melting operations. 

Recent modifications in furnace design are 
few, the basic features of Héroult’s original 
furnaces being closely followed. Increased 
power and more rapid melting are common 
features of modern installations, and a reduc- 
tion in labour costs results, though the unit con- 
sumption is but little improved and excessive 
speed is undesirable for certain complex alloy 


steels. 
Economy in Foundry Floor Space. 


In foundries, small rapid melting units are 
especially advantageous, as excessive refining is 
unnecessary, foundry floor space is economised 
by a rapid succession of small heats and the 
high temperatures required can be reached. 
These features are, however, also obtainable 
with basic-lined high-frequency furnaces, which 
will be described later, and the improvements 
made in the performance of the high-frequency 
furnace during the last few months will make 
it a severe competitor of the small high-powered 
are furnace for foundry work. 

Improvements of automatic regulators during 
the last ten years have been very marked, and 
no hand regulation is now necessary when 
melting cold scrap, as the newer type of regu- 
lator can take care of all violent fluctuations 
of current, even when full load is put on a 
furnace melting heavy scrap. The advantage 
of maintaining full load from the start of melt- 
ing is reflected in a marked improvement in 
the unit consumption per ton melted. 


._* A Paper read before the joint meeting of the London 
Sections of the Institute of British Foundrymen and the Institute 
of Metals, Dr. Smith presiding. 


Little Progress in Iron Foundries. 

The melting, refining, mixing and super- 
heating of cast iron in electric furnaces has 
not received the attention in Great Britain 
which it deserves. One reason, perhaps, is the 
excellent supply of special qualities of cast iron 
available in the country, but it must be recog- 
nised that our old and important export business 
in special irons to France and other Continental 
countries has been hard hit by the production 
of so-called synthetic irons and the refining and 
mixing of common irons in electric furnaces. 
The direct manufacture of special cast iron from 
ore is only of academic interest to British manu- 
facturers, as it cannot be practised in this coun- 
try. Excellent iron, however, is being produced 
in countries specially favoured by cheap water- 
power and penalised by the absence of good coal. 
Such an iron produced in Norway has the fol- 
lowing analysis :—- 


Refined. 


Standard. 
Total C 4.0 to 4.5 2.5 to 3.5 

Si 0.5 to 1,5 1.70 to 2.5 
Mn 0.20 0.20 

8 | Trace Trace 

P 0.20 0.15 to 0.20 
V | 0.20 to 0.30 0.20 to 0.30 
Ti | 0.30 to 0.50 0.30 to 0.50 


The authors would, however, be deeply in- 
terested in the production of special quality and 
alloy cast iron in the electric furnace, owing 
to the wide application of this method in the 
U.S.A. and almost every Continental country 
where high-duty cast iron is required. In Ger- 
many, France, Sweden, Switzerland, Czecho- 
Slovakia and Austria many foundries are casting 
regularly and extensively cylinders, Diesel- 
engine parts, machine castings of all sorts, of 
easy machinability and high physical properties, 
but in this country there are unfortunately but 
one or two furnaces used for such work. 

The process used is either to melt cold stock 
in the electric furnace, or to transfer molten 
metal to a basic are furnace and refine, add or 
adjust the alloys, and then superheat to any 
required degree, and cast the metal of a definite 
known composition at the required temperature. 
This cannot be done in a cupola.  Electric- 
furnace iron has a definite, known composition 
and heat; impurities can be removed, and abso- 
lute homogeneity obtained. Cheaper iron or 
scrap of unknown composition can be used, and 
a bath sample tested, so that a considerable 
saving in the cost of raw material can often be 
realised. 

Electric Furnace and Nickel Additions. 

The greatly increased use of nickel and chro- 
mium and other metals alloyed with cast iron 
requires such accurate methods of work and 
superheat to obtain true homogeneity 

In the cupola, with a maximum temperature 
of abou: 1,450 deg., uniformity of composition 
throughout the metal cannot be obtained with 
refractory metals, and the impurities from the 
coke and gas are one of the principal causes of 
poor results in iron castings. The best quality 
of cast iron is made by melting in an are fur- 
nace high-class steel sheet scrap, such as dynamo 
sheets, with pure carbon, such as petroleum coke, 
in a sealed furnace which should be kept closed 
until the charge is molten. This method avoids 
any contamination by 8, P, Sb, As, or other 
impurities, but must be considered an expensive 
method of producing the highest quality of iron. 
For general purposes a very high-grade iron 
may be made either by melting iron scrap or 
borings, or charging liquid metal from a cupola, 
and subsequently refining the bath by the usual 
methods with lime slags. Additions of other 


metals or silicon, etc., may be made under com- 
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plete control and any required degree of super- 
heat obtained. 
Fine Graphite Structure. 

This is not the place to enter into discussions 
of the effect of hot moulds on the structure of 
iron castings, but the importance of absolute 
control of casting temperatures and its influence 
on the structure of the iron produced and on 
the temperature of mould required, will be 
readily appreciated. The even distribution of 
the graphite in electrically-melted iron results 
in remarkably fine results on impact tests, which 
are quite unobtainable with cupola metal. A 
very characteristic feature of electric cast iron 
is its softness as compared with a cupola iron 
giving the same tensile strength, hence its high 
degree of machinability. The high polish which 
can be obtained is similar to that of steel, a 
fact which is to be attributed to the fine sub- 
division of the graphite. The even nature of 
the metal makes it especially suitable for high- 
temperature work, such as the construction of 
internal combustion engines, superheated steam 
turbings and similar applications. 


Superheated Electric Cast Iron. 

Large quantities of castings and _ so-called 
semi-steel are produced on the Continent from 
electric furnaces, and the metal is much quieter 
than metal of corresponding composition from 
a cupola. Many changes in foundry practice 
can be made with electric furnaces. Thus, for 
example, if cupola metal be used, a certain 
percentage of silicon and a mould at, say, 
120 deg. C. may be necessary to get a given 
result, but if the iron be superheated from 
1,450 to 1,650 deg. C., the same result may be 
obtained in a green-sand mould with less silicon. 
Thus lower carbon and silicon can be used, which 
gives greater resistance to corrosion and a 
better structure. Thinner sections may be used, 
especially for heat-resisting and chemical cast- 
ings, and this saving in weight may be sufficient 
to pay the extra cost of electric refining, if 
this is not already covered by saving in the cost 
of raw materials. 

Steel Castings. 

The manufacture of steel castings from elec- 
tric furnaces has assumed very large proportions 
in the United States of America, the output 
being now about 350,000 tons per annum. Small 
castings are now almost exclusively made by 
electric furnaces or Tropoenas converters. The 
former use steel scrap and involve a loss of 
about 6 per cent. in melting, and the latter 
hematite pig-iron and lose from 15 to 19 per 
cent. in the blowing operation. The relative 
merits of the two processes depend largely on 
the prices of hematite iron, on one side, and 
steel scrap and electricity, on the other. The 
small converter is easy to start and stop, and 
the metal is characterised by the property of 
keeping hot a long time in the ladle, probably 
due to the continuance of exothermic reactions 
in the ladle. The metal is not so good as that 
produced in the electric furnace, and the im- 
purities in the pig-iron are increased by the 
impurities in the coke, whereas in the electric 
furnace complete refining can be effected, if 
a basic furnace is used. If good scrap is avail- 
able, the cheapest steel will be made by melting 
on an acid bottom in small high-powered 
furnaces. 


Relative Cost of Tropoenas and Electric Steel. 
The following figures, taken from the opera- 
tion of a 34-ton Héroult electric furnace and a 


Tropoenas plant, may be of interest. They 
are for carbon steel :— 
Tropoenas. Héroult. 
Loss 19.2% 3.2% 
Iron or scrap ..| £5 3 7 per ton £2 16 6 
Melting cost £118 7 £5 0 5 
Total £7 2 2 £7 16 11 


The Héroult furnace-melting cost includes an 
item of lls. 3d. for electrodes and 737 units 
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of electricity, costing 36s. 9d. With the high- 
frequency furnace, electrodes are not used and 
a lower power consumption is required, and 
the cost of labour is substantially reduced. 
Consequently, the cost of liquid steel is very 
near to that of the converter, if a large unit 
is worked to maximum output. To obtain the 
full benefit of the high-frequency furnace when 
making steel castings, re-organisation of foundry 
methods, so that the moulds may be cast 
directly from the furnace, is advantageous. 

In one foundry, casting motor-car castings 
averaging about 2) lhs., the time taken for cast- 
ing from hand shanks was at least half the 
time taken to prepare the moulds. By the 
use of nose-tilting high-frequency furnaces 
melting a charge every 50 to 60 min., the 
moulds may be cast direct on a conveyor, labour 
and floor spaced saved and the cost of produc- 
tion reduced. The direct method of casting 
avoids the necessity of superheating, to allow 
for the inevitable heat losses which occur in 
hand shanks. 


Non-Ferrous Melting. 


The melting of brass by electricity was first 
practised in furnaces of the indirect are-type, 
generally having horizontal electrodes and a 
barrel-shaped body, which was rocked or rotated. 
A large number of these furnaces were installed 
in the United States, but none has been regu- 
larly worked in Great Britain. The excessive 
temperature of the are is not necessary for 
brass melting, and is objectionable owing to 
the volatilisation of zinc. The furnace can be 
intermittently worked, which accounts for its 
wide application in brass-sand foundries as 
opposed to ingot-casting shops, where induction 
furnaces are generally preferred for many 
reasons. In England, many brass-sand-casting 
foundries work intermittently and require cast- 
ings of great variety, so that the comparatively 
high capital expenditure for electric furnaces 
prevents their wide application in these 
foundries, while the large units required for 
heavy marine castings favour the use of rever- 
beratory furnaces, which involve lower capital 
expenditure. It is interesting to note, however, 
that there are now 50 Ajax-Wyatt furnaces in 
the U.S.A., working in sand foundries, operat- 
ing only one nine-hour shift per day. 

In all cases, however, where brass is being 
melted for rolling-mill work, the induction 
furnace should be used, provided the output is 
sufficient to justify the installation of a 40- or 
60-kw. unit, that is, a furnace melting 4 to 
6 cwts. per hour. 

The furnace most generally adopted is the 
Ajax-Wyatt, of which there are about fifty- 
three 6-cwt. units, two 12-cwt. furnaces and 
three of 22-cwt. in operation or construction in 
Great Britain. These represent an output of 
about 100,000 tons per annum. When these 
furnaces are in continuous operation the cost 
of the plant is paid for in saving of manufac- 
turing costs in 12 to 24 months, under condi- 
tions such as those at Birmingham. The fol- 
lowing figures relating to the production of a 
new shop equipped with a number of these fur- 
naces and another working with the old crucible 
process may be of interest :— 


New. Old. | Saving. 


Labour --| 14/9 21/8 6/11 
Crucible. or lining 1/6 46 3/- 

Loss 
Coke and power .. --| 7/- 
Metal loss .. | 15/- 


Total saving | 23/- 
that is a saving of about £1,750 per annum 
per 60-kw. furnace. The three Ajax-Wyatt 
furnaces, of 22 cwts. capacity, now being con- 
structed in England, are the largest units of 
this type of furnace yet designed. 
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Induction Furnaces and Low Current Consumption. 

The induction furnace most commonly used 
has an iron core and a_ secondary channel 
totally submerged. Heat is generated in the 
metal itself and no part of the furnace is hotter 


than the metal in the secondary. Thus any 
objectionable superheating is avoided and_ the 
ideal method of heating is obtained. This 


furnace is probably the most efficient appliance 
used for metal melting, as the furnace trans- 
former has a loss of only a few per cent. and the 
thermal efficiency is high. For these reasons 
the power consumption per ton of brass melted 
is very much lower than with are furnaces and 
the metal loss due to volatilisation of zine is 
also very low. series of G-ewt. furnaces 
operating over a number of months will give 
a power consumption of less than 215 units per 
ton of ingots, while furnaces of double this 
capacity will consume about 190 to 195 units 
per ton of 60/40 brass melted. Until recently 
the use of the Ajax-Wyatt furnace was limited 
to brass owing to difficulties in furnace linings, 
but now refractories and methods of fritting 
linings have widened the field of these furnaces 
so that nickel-silver, manganese bronzes, high 
copper alloys and pure copper can be economic- 
ally melted. This is the most important develop- 
ment of the last few vears in non-ferrous metal 
melting. 

Induction-furnace linings may be made in 
four different ways: by ramming a_specially- 
prepared cement damped with silicate of soda, 
by building it with air-dried blocks, by con- 
structing it of prefired bricks and blocks of 
special form, or by the Rohn process of fritting 
dry-powdered linings. The last named is an 
interesting method. 


The Rohn Process. 

A secondary former is built up by welded 
sheets or bars of a metal such as nickel or 
steel, which can be heated by induction or re- 
sistance to a temperature at which the refrac- 
tory material will frit. The lining material, 
which has been poured round the former in the 
dry state, is glazed on the surface and a very 
satisfactory lining can thus be made. This 
method is usually used for furnaces for nickel- 
silver, phosphor-bronze, cupro-manganese, cop- 
per and other higher melting-point alloys. 


High-Frequency Furnaces. 

The most modern development in metal melt- 
ing by electricity and one of exceptional 
interest, is the Ajax-Northrup high-frequency 
furnace. Heat is generated within the metal 
itself as in the Ajax-Wyatt furnace, but the 
form of the bath in this ironless induction fur- 
nace is exceptionally favourable for metal- 
lurgical operations, as the heat is well controlled 
and the thermal efficiency is very high. The 
development of the high-frequency, or rather, 
the ironless induction, type of furnace has been 
marked by three stages. In the first stage, the 
furnace was used simply for laboratory pur- 
poses or for melting a few metals commercially 
in small quantities. During this stage the 
high-frequency current was obtained by means 
of a spark gap and condensers, which neces- 
sarily limited its capacity. The largest spark- 
equipment was capable of an output of about 
20 kw., which was sufficient for a furnace hold- 
ing about 20 lbs. of steel, though in one case 
where larger ingots were required, two or three 
generating equipments were used together on 
one furnace, so that about 50 lbs. could be 
melted. These equipments were necessarily ex- 
pensive, and, though of great value for research 
and for melting metals where a very high degree 
of purity was essential and cost a matter of 
relatively small importance, there was obviously 
no great scope for commercial development. 

In the next stage, motor generator equipments 
were developed to produce moderately high fre- 
quency currents, and furnaces installed of about 
150-kw. capacity, melting up to 5 ewts. of steel 
in an hour. It was immediately realised that 
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this type of furnace was a serious menace to 
the crucible process in any steelworks whi ve 
the output was sufficiently !arge to justify 
installation. The furnace gave tool-st ol 
maker exactly what he had been wanting 101 
vears. [t had all the advantages of the cruciile 
process with several additional good points. It 
was considerably cheaper to work, labour wa, 
greatly reduced, and the heavy work neces»i- 
tated in lifting and pouring crucibles was 
avoided. There was also a complete absence «1 
sulphur fames, which are inseparable trom an) 
heating medium other than electricity, and the 
metal was thoroughiy stirred by electrical effect 

In a very short time after the first furnace 
was in commercial operation, over 20 plants wer 
in operation in England and France alone. 
Most of these were used for steel-melting a: 
the others for various alloys of nickel. The- 
furnaces chiefly replaced crucibles, though in 
few cases they were doing the work of small arc 
furnaces. The high-frequency furnace is finding 
a special application in the casting of stain!o-. 
iron, as the possibility of carbon contamination 
from arc furnaces is avoided. 


Relative Output of Various Types. 

The next stage of development which is pro- 
gressing rapidly is that in which the ironles- 
induction furnace will compete with the small 
open-hearth and large are furnace. At first 
sight it may appear that the capital cost of the 
plant will hamper any serious competition with 
furnaces of this type, but it must be remembered 
that melting is extraordinarily rapid and that 
a 2-ton ironless induction furnace is equivalent 
in output to an 8- to 10-ton are furnace or a 
20-ton open-hearth furnace. The actual furnace 
equipment may cost more than an open-hearth 
plant of the same daily output, but the costs 
of buildings, chimneys, cranes and annealing 
equipment, etc., are very much lower, and a 
complete new plant would probably cost con- 
siderably less than an open-hearth plant ot 
similar weekly output. The relative cost of 
operation depends on a variety of factors, such 
as cost of power, etc. In England at present 
the acid open-hearth is probably several shillings 
per ton cheaper, but for many classes of steel 
the higher quality obtained in the coreless in- 
duction furnace is sufficient to justify the extra 
expense. In some countries, such as Sweden and 
Italy, where power is cheap, there is very little 
difference in the cost of working, and it is prob- 
able that those countries will be the first to 
take the next step. A furnace giving an output 
of 1 ton an hour has been in operation for 
some months, and a furnace of three or even 
five times the size presents no new technical 
problems comparable in difficulty with those 
which have already been successfully overcome. 

The acid open-hearth process is, of course, 
necessary for many trades where large ingots 
are required for reaction chambers, high-pressure 
boilers, etce., and for tyres, where only large 
heats are used, owing to the methods of inspec- 
tion. In the case of steeis for magnets, motor 
cars, airplanes, manganese steels, and especially 
the heat and corrosion resisting group of alloy 
steels, the high-frequency furnace seems likely 
to replace the small acid open-hearth furnace. 
Are-furnace working costs are considerably 
higher than those of high-frequency melting, 
though the capital expenditure of the latter 
equipment is considerably higher. A 10-cwt. 
high-frequency furnace will produce 10 tons of 
ingots per 24 hours, and a 2}- to 3-ton are 
furnace is required for the same output. The 
cost of the former is about double that of the 
latter, and the interest and amortisation on the 
difference of price is about 2s. to 3s. per ton. 
The saving on electrodes alone is 8s. to 12s. per 
ton, and there is an additional saving in furnace 
repairs and labour because the charging is done 
by dropping the charge direct from a box hung 
from the crane, instead of charging everything 
with shovels through a door, with the risk of 
breaking electrodes during the operation. 
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Precious-Metal Melting. 

The melting of precious metals by electricity 
is an important advance in the metallurgy of 
platinum and its associated metals, osmium, 
iridium and ruthenium. These can be con- 
veniently melted in high-frequency furnaces, and 
the fusion of ruthenium powder in a vacuum is 
un achievement which has always presented great 
difficulty, owing to the readiness of this metal 
to combine with oxygen. By this means the 
fusion of tungsten has recently been accom- 
plished at a temperature of over 3,500 deg. C. 
for the melting of silver the furnace has been 
used with success, the special advantage being 
the rapidity with which the furnace can be 
started when cold, and the freedom from masses 
of brickwork, coke and ashes, from which all 
precious metals must be recovered, when using 
fuel furnaces. The following results show the 
performance of a high-frequency furnace melting 
silver: The furnace used has a generator capacity 
of 150 kw., and heats of about 970 Ibs. (12,000 
ozs.) are made in 6O minutes, when starting with 
a cold furnace, and in about 47 minutes with a 
hot furnace. The production per kw.-hr. is 
7.8 Ibs. and 9.5 lbs. respectively. Small crucible 
furnaces for melting gold and silver heated by 
resistors are economically advantageous, owing 
to cleanliness and control. 


The Problem of Aluminium. 

The melting of aluminium by electricity is a 
problem which is constantly discussed. The re- 
duction of the metal, of course, is always carried 
out in electric furnaces by the electrolysis of 
fused alumina with natural or artificial cryolite. 
The melting of scrap or the remelting of Virgin 
ingot aluminium presents certain difficulties, as 
a very large amount of heat is necessary, 
although the temperature is low. The ready 
oxidation of aluminium, and the desirability of 
generally melting the metal in a state of tran- 
quillity, are features which could be obtained 
in a resistance furnace, but, owing to the large 
number of heat units necessary, the operation is 
slow, because there is a limit to the amount of 
heat that can be produced by resistors of the 
ordinary metallic type, per unit of area, while 
the high-temperature’ resistors of the  non- 
metallic carbon-silicon mixtures are expensive 
in maintenance and upkeep. 

The high-frequency furnace is suitable for 
melting aluminium swarf, super-heating 
liquid metal, with the object of alloying such 
metals as chromium, or other elements having 
high melting points, as a high degree of homo- 
geneity is obtainable, and the temperature can 
be accurately controlled. Two examples may be 
taken—the melting of aluminium paper scrap, 
which is difficult by any other process, can be 
rapidly and fairly economically done in a high- 
frequency furnace, or an alloy of aluminium and 
chromium can be rapidly heated to 1,400 deg. 
or 1,500 deg., if desired. 

The conditions in the high-frequency furnace 
are not, however, those of tranquillity, a desir- 
able condition when dealing with aluminium 
alloys, and it is thought probable that the rapid 
melting in the high-frequency furnace would 
best be followed by treatment, for an hour or so, 
in a holding furnace maintained at 700 to 800 
deg. resistors. Such furnaces, having capacities 
of 2 or 3 tons, are in use for the casting of slabs 
under absolute control of temperature and atmos- 
phere. These furnaces may advantageously be 
used if the metal has been melted by any other 
process, or when it is charged in the liquid state 
direct from the reduction furnaces. 


Die-Casting Pots. 

Electrically-heated pots for die castings also 
present considerable advantages, as they can be 
placed at different points in the shop, without 
the necessity of any chimneys or flues, and the 
metal can be maintained at the required tem- 
perature constantly and regularly. The Ajax- 
Wyatt furnace has also been recently used for 
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melting metallic zine, as the very accurate con- 
trol of temperature is advantageous when deal- 
ing with this volatile metal. 

What is the impression of an electric melting 
shop as compared with the old crucible methods ? 
In the first case, men working in ordinary 
clothes, quietly going about their work, watch- 
ing their instruments, pouring their furnaces 
with a tramway controller, eating their lunch 
by their work, free from exhaustion and sweat. 
On the other side of the picture: In Sheffield, 
men with towels on their mouths to protect their 
lips, foreheads blistered with the heat, legs 
wrapped in dripping sacks, men of grand 
physique struggling and lifting heavy weights 
under appalling conditions, fine ‘study in 
strength and balance. 

Or, again, in Birmingham: Less heat, but 
more smother,”’ zinc fumes and headache, loss 
to the master and nausea for the man. These 
conditions of work should not, and soon will 
not, be tolerated, as all these operations can be 
carried out with precision and under perfect 
control by electricity. 

Industry is passing into an age of electricity. 
The largest brass works in Europe is now com- 
pleting the final conversion of all heating and 
power appliances to electricity. Melting, re- 
heating, annealing and drying are all electric. 
If the saving of metal losses, improvement of 
quality, conditions of labour, ease of control, 
reduction of waste, absence of fuel ashes, gases, 
smoke and chimneys are all taken into the 
reckoning, in many cases the application of 
electricity is fully justified, even where a super- 
ficial investigation may indicate that no direct 
saving will result. 

Those who are in control of metallurgical estab- 
lishments must face a few simple facts. Engi- 
neers are demanding more of the metallurgists’ 
products. High working temperatures and 
pressures demand better cast iron for engine 
parts. Motor-cars and aeroplanes require better 
alloy steels and more accurate heat treatment. 
Brass must be capable of still deeper pressing 
and have a better surface. Condenser tubes of 
nickel-copper alloy must withstand corrosion. 
Stainless metals and electrical alloys must be 
melted without contamination by carbon, 
aluminium alloys maintained in tranquillity and 
poured at the correct temperature. These are 
the problems. Homogeneity of structure, control 
of temperature, elimination of impurities and 
regulation of furnace atmospheres are the solu- 
tion, and the clue is electricity. 


Contracts Open. 


Earlestown, Lanes, January 6.—2,617 yds. of cast- 
iron pipes and three tons of standard specials, for 
the Newton-in-Makerfield Urban District Council. 
Mr. R. T. Surtees, engineer and manager, New 
Gasworks, Earlestown. 

Johannesburg, January 30.—Pig-iron and ferro- 
manganese, for the South African Railways and 
Harbours. The Department of Overseas Trade. 
(Reference A.X. 8,915.) 

London, S.E., January 13.—Iron and steel stores, 
for the Camberwell Borough Council. Mr. W. Bell, 
borough engineer and surveyor, Town Hall, Camber- 
well, London, S.E.5. 

Preston, January 4.—Seven miles of 30-in. dia. 
steel water pipes, with bituminous lining and hessian 
cloth wrappings, for the Corporation. The Water 
Engineer, Tithebarn Street, Preston. (Fee £1 1s., 
returnable. ) 

Teneriffe, January 14.—Tramcars, rails and tram- 
way equipment, for the Municipality of Teneriffe. 
The Department of Overseas Trade. (Reference 
A.X. 8,872.) 


IN CONNECTION with the proposed fusion with 
Messrs. Henry Gardner & Company, Limited, the 
British Metal Corporation, Limited, propose to 
issue 100,000 ordinary shares to bring the capital up 
to £1,000,000, which is the same figure as that of 
Messrs. Henry Gardner & Company, Limited. 


I.B.F. Branch Presidents—No. 4. 


BIRMINGHAM BRANCH. 


Mr. E. H. Tyson was apprenticed to pattern- 
making at the L. & N. W. Railway Carriage 
Works, Wolverton, and studied machine con- 


struction, chemistry and metallurgy at the 
Science and Art Institute at Wolverton. 
He was awarded the Queen's Prize for freehand 
drawing under the South Kensington Examina- 
tion. 

In the early days of the motor industry he 
joined the Great Horseless Carriage Works, 
Coventry; the Motor Manufacturing Company ; 
Alfred Herbert, Limited, and the Rover Com- 
pany. In 1898 he founded an aluminium and 
brass foundry at Coventry, known as Pearson 
& Tyson, where experiments were made in cast- 
ing the lugs and bottom brackets on to steel 
hieyele frames in light and malleable 
aluminium alloy known as Romanium.”’ 

This firm made the patterns and castings for 
the first rotary engine for the inventor, Mr. 
Chubb, and also the patterns and castings for 
the first engine enclosed in a cycle wheel for 
Messrs. Pearks & Birch, of Coventry, which 
was later taken over by the Singer Company. 

Mr. Tyson was next in business as master 


Mr. EK. H. Tyson. 


pattern-maker and = constructed numerous ex- 
perimental patterns for the British Motor Com- 
pany for engines for the Bollie car. In 1912 
he was appointed foreman pattern-maker at 
William Mills, Limited, Grove Street, Birming- 
ham, and was promoted to works manager in 
1917, retaining this position to-day. 

During the war period, most of the first 
aero-engine patterns and castings for cylinders 
and cylinder-heads in iron and aluminium came 
under his control. 

At this time Mills changed over their melting 
furnaces from coke to crude oil, and used the 
needle-point burner, but later were compelled 
to use the 50-50 per cent. crude oil and pitch. 
This was a continual source of trouble with 
choking burners, and Mr. Tyson therefore in- 
vented a type of burner which proved highly 
successful, and is still fitted to all the firm’s 
furnaces. 

He also made the gas-fired furnace burners, 
which are still being used at Mills. 

He has been a member of the Institute of 
British Foundrymen since 1916, and a member 
of the Birmingham Branch Council for the past 
eight years. 
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Value of Research in Refractories. 


DISCUSSION AT SHEFFIELD. 


At a meeting of the Refractories Association 
of Great Britain, held at Sheffield on Decem- 
ber 6, Mr. Frank West (President) in the chair, 
a general discussion took place on the ‘* Value 
of Research in Refractories.” 

Cot. THomas, who was unable to be present, 
wrote that there was no industry in this country 
using heat treatment for any purpose which was 
not dependent to a greater or lesser extent on 
refractory materials for the efficiency of its work. 
If one considered those industries where heat 
was applied at considerable temperatures, for 
example, the production of iron and steel, it was 
at once evident that without reasonably good 
refractories the production of these metals and 
their manufacture into the various forms in 
which they were used to-day, would be quite 
impossible. If one considered the average life 
of any of the ordinary metallurgical furnaces, 
and the cost of labour and materials involved in 
the renewing of the refractory portion of the 
furnace when it was worn out, it was easy to 
prove that a moderate increase in the efficiency 
of the refractories used would make an enormous 
difference in the cost of furnace operation. Users 
were too prone to consider a slight difference in 
the first cost of refractory materials, and to 
ignore entirely the labour cost and loss of output 
which were involved every time that a furnace 
was shut down for repairs. 


Central Fund for Research. 

Continuing, the writer suggested that it 
would pay all those industries, where heat treat- 
ment at considerable temperatures was involved, 
to subscribe jointly the sum of from £10,000 to 
£15,000 per year, to be expended in extensive 
research into refractory materials, and the im- 
proved design of metallurgical furnaces if con- 
nection therewith. In a very few years the 
results obtained would be worth, to the industries 
concerned, many times the amount subscribed. 
So far, the manufacturers of refractories had 
shown a good deal of interest in research, but 
users had not shown very much, although it 
should be obvious that any benefits resulting from 
research would be to the advantage of users 
of refractories rather than to manufacturers of 
them. 


Standard of Research. 

The Presipent expressed the opinion that busi- 
ness research to-day was a practical scientific 
process, which no progressive firm, much less a 
small progressive firm, could afford to ignore. 
One material might be refractory in one process 
but break down in another, and cases were known 
where the same refractory gave good results 
in the hands of one engineer, and bad results in 
the hands of another in the same works or in 
different works manufacturing the same 
products. The more modest but reliable re- 
fractory was the one with the longest life pro- 
portionate to the extra cost, and the production 
of such a material opened up a wide field for 
scientific research. 


Iron and Steel Works Refractories. 

Mr. W. J. Rees, dealing with the application 
of newer refractories to the iron and steel indus- 
tries, said that there was a controversy which 
had not yet been settled, and did not appear 
likely to be settled within the near future, as to 
the relative merits of brick linings and rammed 
linings in the cupola. A good deal had been 
said, and could be said, as to the advantages of 
both types of linings, but the fact was that 
there was not sufficient information available 
as yet as to the characteristics necessary for 
good refractories to be able to settle the ques- 
tion definitely. The results up to the present 
were discordant, but they would need to be ade- 
quately collated, and there was need for a good 


deal of fundamental research as well as a good 
deal of applied technical research in this 
particular field. 

With regard to the steel industry, the intro- 
duction of the high-frequency induction furnace 
was presenting problems in connection with re- 
fractories which were astonishingly different 
from these presented by almost any other use 
of refractories. In the high-frequency furnace 
there was a comparatively thin lining of re- 
fractory—2 in. or 3 in. at the most—which, on 
laborious for an organisation that had many 
the inner face, was exposed to the full melting 
temperature of the steel. On the other face, not 
more than 2 in. or 2} in. away, the material was 
in contact with a water-cooled coil. There was 
a very steep heat gradient, therefore, on a 
very thin wall of material. A serious attempt 
was being made to supply refractories suitable 
for such a purpose, but the speaker was afraid 
that insufficient was known about the funda- 
mental properties of some of the refractory 
materials to be able to apply them properly to 
such severe requirements. 

What was wanted in the consideration of 
such a problem was both fundamental knowledge 
of refractory materials and continued experi- 
ments in connection with their application. It 
was an interesting new field of research, and it 
looked as though, within a few years from now, 
the crucible furnace as at present known, would 
have disappeared, or become almost a curiosity. 
The induction furnace was growing progressively 
in favour and popularity. During the past few 
months quite a number of additional furnaces 
of this newer type had been erected in Sheffield 
and elsewhere. Systematic investigations in 
such a direction could hardly fail to be of 
marked benefit to the metallurgical industries. 


Basis of Working Conditions. 

Mr. A. T. Green emphasised the fact that, 
in pursuing investigations into fundamental 
properties, a definition of the actual conditions 
obtaining in the use of refractory products 
was essential, and up to the present time this 
phase of the work had not received much atten- 
tion. The fact that many apparently superior 
products had failed in specific duties, whereas 
the so-called inferior material had given com- 
parative success in the same field of utility, had 
emphasised the need for the adequate definition 
of working conditions. It was evident that 
refractory materials were not yet amenable to 
very definite specifications, and endeavours to 
overcome this state of affairs should be made 
if the refractories industry was more accurately 
to meet its demands. 

In considering refractories research in rela- 
tion to the iron and steel and carbonising indus- 
tries, it might be remarked that the formula- 
tion of a basis of open-hearth furnace design 
was a very confusing, though intriguing subject, 
in which the limitations in the properties of 
commercial refractory materials played an im- 
portant part; in fact, the more immediate con- 
cern of steelmakers was bound up with these 
limitations of effective usage, for it had been 
abundantly proved that the reactions resulting 
in the elimination of metalloids from the bath 
of metal, i.e., interactions between the slag 
and the metal, were dependent on temperature 
to a marked degree. The higher the tempera- 
ture of working, the quicker was the steel pro- 
duction. This was the modern trend, and, con- 
sequently, the properties of the available re- 
fractories' must be reviewed in the light of 
increasing duties. 


' Steel Production and Refractory Costs. 


Continuing, the speaker said he had been 
informed that at a very progressive steel plant 
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in the Midlands, with a battery of five basic 
open-hearth furnaces working for twelve months 
and making 3,000 tons of steel per week, the 
cost of refractories per ton of steel averaged 
about 2s. for the actual open-hearth furnace 
operation, including carting, and 6s. per ton 
for operations incidental to the rolling of the 
metal. This corresponded to a sum of well over 
£10,000 for a year’s working of this plant. In 
1920 eight million tons of steel were made by 
the open-hearth process in this country. This 
might mean that about £1 million were expended 
on refractories for this purpose in that year. 
Such figures indicated the importance of re- 
fractory materials to the industry. 

Similar conditions entered into the economics 
of blast-furnace practice. He had _ been 
personally acquainted with a number of 
instances where the lining of a furnace had 
failed before the production of 100,000 tons of 
metal. It was very well-known that the relining 
of a blast furnace was very expensive in time, 
labour and material. Nevertheless, very little 
work on the failure of these linings, and the 
most desirable features of refractories in rela- 
tion to the design, operation and efficiency of 
blast furnaces had been completed. 


Limitations of Laboratory Tests. 

A survey of the principles of iron and steel 
manufacture (continued the speaker) indicated 
strongly that a mere laboratory study of re- 
fractories normally used in these industries was 
a very inadequate method of tackling the 
problems involved in the durability of the 
linings. A complete study of individual furnace 
design, operation and efficiency, together with 
a full knowledge of the properties of the re- 
fractories used, was demanded if a proper basis 
of investigation was to be realised. Such a 
course of investigation would indicate more 
precisely the limitations of the refractories, and 
would show the nature of the compromise, which 
was so often necessary. It would also make an 
outlet for the more immediate application of 
fundamental investigations, which had already 
been completed by the Association, or which 
were in the present programme of work. 
Furthermore, whilst it would stimulate work on 
fundamentals, it would push the economic aspect 
of research to the fore. 


Refractories and Carbonisation. 

Mr. Green went on to remark that an im- 
portant feature of the trend of modern car- 
bonisation appeared to be the increasing tem- 
perature of working, the objects of which were 
reported as the realisation of larger throughputs 
and great speeds of working. This feature, 
together with the necessity for flexibility of 
working, put a great tax on an installation, and, 
in fact, necessitated a plant capable of with- 
standing comparatively drastic conditions. For 
all carbonising operations, the material of con- 
struction must be refractory to heat at the tem- 
peratures of working, and the other influences of 
working. It must maintain itself as a structural 
entity during working and give a life, long 
enough to ensure the complete economy of the 
process. It should possess, as far as_ possible, 
thermal properties capable of giving increased 
efficiency to the process of carbonisation. This 
definition of the desired attributes was funda- 
mental. 

With the increasing duties of modern work- 
ing, materials which were considered capable of 
satisfying the demands of the older practice 
were said to be losing their potency. It was 
reported that such products could not give a 
satisfactory compromise of the above require- 
ments when applied to modern conditions. 
Again, the use of the newer refractories had 
introduced fresh sources of worry and concern, so 
that a definition of the limitations of economic 
refractories under ‘‘ carbonising ’’ conditions was 
urgently needed. Again, the question could be 
asked as to how far the solution of these diffi- 
culties could proceed in the haphazard manner 
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in Great Britain. 


By Thomas Henry Turner, M.Sc. 


(Continued fro 


Yellow Metals. 

On account of their relative ease of casting 
and resistance to corrosion, alloys rich in copper, 
here grouped under the heading of ‘ Yeilow 
Metals,” are manufactured in the greatest 
variety of compositions and mechanical proper- 
ties. Common brass castings are mostly made 
from scrap metal, and therefore contain up to 
2 per cent. of unintentional foreign elements, 
as well as the usual 60 per cent. of copper and 
40 per cent. of zinc, which most foundrymen 
profess to aim for in such castings. 

A specification for this class of material 
(B.E.S.A. B14—1918) calls for 55 per cent. of 
copper as a minimum, and not more than 2 per 
cent. of total impurities, including lead, the 


‘ 


remainder being zine. ‘These common brass 
castings must give the following minimum 
figures from tensile tests:—Ultimate tensile 


strength, 15 tons per sq. in.; yield point, 6 tons 
per sq. in.; and elongation, 15 per cent. 

The corresponding Admiralty brass specifica- 
tion requires 62 per cent. copper, 1 per cent. 
tin, the balance being zinc, only 0.75 per cent. 
of impurities being permitted. The 1 per cent. 
of tin is deemed beneficial for all brasses in con- 
tact with sea water. For much general work, 
60 per cent. copper, 39 per cent. zinc and 1 per 
cent. tin, with varying amounts of lead, is cast, 
and for railway window frames and similar some- 
what superior cast brass, 66.5 per cent. copper 
and 33.5 per cent. zine is specified by the users. 


Phosphor-Bronze. 

For bearings of the 
phosphor-bronze is usually specified for high- 
duty purposes, in accordance with B.E.S.A. 
B&—1917, some details of which are shown in 


Table VIII. 


copper-rich type, 


m page 428.) 


Typical compositions of gun-metals now cast in 
Great Britain are given in Table LX. 
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sile strength, 28 tons per sq. in.; yield point, 
14 tons per sq. in.; elongation on 2 in., 20 per 
cent. min.; Izod strength, 15 ft.-lbs. Its typical 
chemical analysis is:—-Cu, 59; Zn, 37.5; Fe, 2.0; 
Mn, 1.0; tin, 0.5 per cent.; and Ph. Al. Mo, nil. 

Observation in service has shown that failures 
of castings in ‘‘ manganese bronze ”’ used as sub- 
stitutes for steel castings have been remarkably 
few, and these have been traceable generally to 


Composition. Per cent. Properties 
Cu | Sn Zn Pb U.T.S. |E. Per cent.| — 
88 0 2 0.5 16 8 Admiralty. 
max. 
88 | 10 2 1 General work. 
max | 
88 8 2 2 — | Ditto. 
87 9 2 4 14 7.5 Boiler fittings, ete. 
87 S 5 1 | — | Steam valves, ete. 
max 
87 7 3 3 — — , Admiralty electro bronze. 
86 | 10-12 2.5 nil 14 10 Air Board (B. 2). 
min. max. | 
85.3 14.7 | | Bearing metal. 
85 12 1.5 1.5 — — Axle-boxes. 
85 8 | 2 5 — — ** Leaded ’’ for pump liners, where resistance 
| to rubbing is required. 
85 | 5 5 5 — Plumbing fixtures. 
s4 12 14 3.5 For white-metalled railway-carriage and 
Be | 7 6 4 
82 | 5 Boiler mountings. 
80 | 17.2 2.8 Gas-meter bearings. 
15 — — Oil boxes, etc. 
77.5 | 8.5 | — 14 — wo * Plastic bronze” for metallic packing rings. 


It is a common practice to add small quanti- 


ties of nickel to these bronzes to promote 
soundness. 
Bell Metals. 
Bell Metals cast in Great Britain are true 


bronzes, with 17 to 25 per cent. of tin; as a rule, 
20 to 24 per cent. of tin is preferred. They are 
very hard and brittle, with no elongation, and 
an ultimate tensile strength of 15 tons per 


Composition. Per cent. Properties 

Cu | Sn Zn Pb P Mn | U.TS. Per cent. — 
89 9.5-10  1.5-1.8 — 0.05 0.10 15 10 Admiralty. 
88.5 11 — | 0.2 0.3 — -- — Automobile axle bushes. 
85-89 10-13 0.25 0.25 0.5-1.0 = 10 13-4 | Air Board (B. 8). 

; max max. | | min 
86.6 11.9 —_— — 1.5 — _ — | Turntable centres. 
85.5 | 10 2 2 } 
85 8 3 3.5 | 0.5 — _ — | $ Gearbox bushes. 
84.6 | 14.6 — 0.8 0.01 — = 
83 10 6 1 Locomotive slide valves. 
80.2 13.8 2.0 3.5 (remainder phosphor tin) — — Anti-attrition. 
80 15 —- 5 trace — 13 5 | Locomotive slide valves. 
80 14 2 — (remainder phosphor tin) — * Bell” for packing rings. 
79.7 10 1.0 9.5 0.8 | — -- Railway and mill bearings. 

max | 

50 j— — 20 20 ni ckel — — | Large water-cooled mill bearings. 


For bearings subjected to lower loads the use 
of a plastic bronze is made, in which tin, zine 
and lead are found. These are usually made to 
special specifications, a typical one being: 
Copper, 80; zinc, 7; tin, 6; lead, 7 per cent.; 
ultimate strength, 12 tons per sq. in.; elonga- 
tion, 10 per cent.; and Brinell hardness, 60. 


A.G.M. 


Where resistance to corrosion is essential, the 


so-called Admiralty Gun-Metal is extremely 
popular, and is commonly spoken of as 
*88/10/2 alloy.’”’ The specification which is 


actually used most at the present time for this 
type of work appears‘to be B.E.S.A. B2—1917, 
but Admiralty Electrical Bronze, or “ 87/7/3/3,” 
is also much used by foundrymen for many cast- 
ings, owing to its excellent casting properties. 


sq. in. Silver is not now added, but up to 4 per 
cent. of lead is often present. They are typically 
grey-white in colour, and frequently spotted with 


- gold and yellow patches. 


Manganese Bronze. 


So-called Manganese Bronze castings are 
generally high tensile, complex brasses, and they 
are often employed as substitutes for steel cast- 
ings, especially where ‘urgency of delivery is a 
prime consideration, or when small numbers of 
the particular castings are required. Its use in 
this respect, although often resorted to, is not 
general, on the score of expense. The specifica- 
tion given for its physical and mechanical pro- 
perties is similar to that quoted for steel cast- 
ings, and a typical one, used in the foundry of 
an engineering firm visited, is:--Ultimate ten- 


unsoundness, which, incidentally, is the most 
severe problem to overcome in the casting of 
these alloys. 

Specifications for some High Tensile Brasses 
now used are shown in Table X. 

The use of the name ‘‘ Manganese Bronze ”’ 
for many of these alloys, instead of the nomen- 
clature accepted by the Institute of Metals, 
dates from the invention and patenting in Kng- 
land, in 1876, of an alloy of this type. This is 
still known as ‘‘ Parson’s Manganese Bronze,”’ 
and is cast for ships’ propellers and for all kinds 
of steamship work. Its composition and proper- 
ties are as follow :—-Cu, 56 to 58; Zn, 40 to 41; 
Fe, 1 to 1.5 per cent.; whilst Mn, Al and Sn are 
present in small quantities. Its properties are: 
Ultimate tensile strength, 32 to 34 tons per sq. 
in.; elastic limit, 16 to 17 tons per sq. in.; 
elongation, 20 per cent.; specific gravity, 8.4; 
and Brinell hardness, 120. 

Many thousands of tons of ships’ propeller 
castings have been made from similar alloys, in 
which the zinc is slightly higher, and nickel and 
manganese replace some 4 per cent. of the 
copper. This second alloy withstands better the 
erosion and water-hammer action encountered in 
running large vessels. One British foundry, 
which has cast propellers for many of the better- 
known Atlantic liners and for the largest battle 
cruiser afloat, names the alloy they have used 
for this purpose ‘‘ Turbadium,’’ and informs the 
writer that its typical properties are, approxi- 
mately :—Composition: Cu, 51.0; Zn, 43.0; Mn, 
2.2; Ni, 1.75; Fe, 1.4; Sn, 0.5; Pb, 0.3 per cent. ; 
and As, trace. Mechanical Properties: Ultimate 
tensile strength, 40 tons per sq. in. ; elastic limit, 
19 to 20 tons per sq. in.; elongation, 18 to 20 per 
cent.; and Brinell hardness, 180. 

This foundry also casts a series of special 
alloys under the proprietary name of ‘ Imma- 
dium,”’ in which No. VI has ultimate tensile 
strength tons per sq. in., 50 to 52; elongation, 
15 to 20 per cent.; Brinell hardness, 200 to 210; 
and sp. gr., 7.8. 

A proprietary range of special brasses and 
bronzes, introduced by the late Walter Rubel, is 
also now being cast under licence by several 
firms, and these so-called ‘‘ Rubel Bronzes’”’ are 
again copper-zine alloys, to which additions are 
made in varying proportions. Nickel, manga- 
D 
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nese, aluminium, and a fraction of 1 per cent. 
of iron are added, within well-defined limits, in 
the form of a special temper alloy; the additions 
varying from 6 to as much as 21 per cent. 


TaBLe X. 
Composition Per cent. 
| 
Cu | Zn Sn Pb Fe Mn Al (\U.TS.| 
| 1.25 1.5 
max. max, 
59 37 0.5 nil 2.0 1.0 nil 28 
& Mg nil 
58 | 37 Fe Mn+ Al 35 
percent. 
57 41.25 1.00 0.75 33 
57 39 1.25 | 0.5 10 | 0.25 36 
Ni 
5l 43 0.5 0.3 3.2 1.75 


Table XI gives examples of such alloys, and it 
should be noted that the latter two alloys, which 
contain 13 and 17 per cent. of nickel respectively, 
have recently been extensively employed in high- 


XI.- 


TABLE 
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8 per cent., and manganese 2 per cent.; but a 
works metallurgist with exceptional experience 
of these special castings informs the writer that 
the best properties (40 tons per sq. in. U.T.S. 


—~High-Tensile Brasses. 


Properties. 


| E. Per 
cent. 


Admiralty. 


20 * Mn bronze ” (Izod 15 ft.-lbs.). 

15 Mn brass for turbine-pump casings, etc. 
15 bronze.” 

20 * Special Mn brass.”’ 

19 | Propellers. 


at ordinary temperatures; 20 tons per sq. in. at 


600 deg. C.) are obtained from those alloys 
which contain 40 to 50 per cent. nickel and 
10 to 12 per cent. tin. These valve-seating 


Approximate Properties of some Chill-Cast Alloys 


(made by adding a temper alloy of nickel, manganese, aluminium and a little iron to a copper-zinc base). 


Per- Per- U.T.S. 
Proprietary centage centage Tons E. per Brinell Princi 
name. of copper of temper per cent. hardness, 8" anes. 

plus zine. alloy. sq. in 
Rubel WI 91 9 28-35 20-35 80—LOO 8.3 Constructional. Propellers. 
Rubel HI 89 11 3544 8-18 150-160 8.2 Piston rings. Rotor covers. 
Admiro | s4 16 28-35 20-40 {10-130 8.3 Superheated steam up to 400° C. 
Admiro 5 79 21 38-50 5-18 150-170 8.3 Superheated steam over 400° C. 
class shipbuilding. They are both silvery white alloys have a Brinell hardness of about 285 at 
in appearance when polished, but light yellow ordinary temperatures. 


after long exposure. 

A B.E.S.A. specification now exists for such 
very remarkable, complex alloys (No. 208— 
1924), brief details of which are shown below. 

TABLE XIL. B.E.S. i. Spec ial Brasa ¢ astings. 
(Spee. No, 208-1924.) 
Class. Se Se 
Min. Cu, por cont. 54 | 54 | 54 | 50 | 50 
Max. total of met tals other than 

Cuand Zn .. nie 5 s WwW) 1 
Zine Remainder in all cases. 
Min. U.T.S., tons/sq. in 28 32 34, 38) 45 
Min. E., per cent. 25 18; 16; 122 
Proof stress, tons /sq. in 12 |} 15 20 | 25 


Further particulars of the compositions of such 
alloys are to be found in the companion specifi- 
cation for Spe cial Brass Ingots for Castings 
(No, 207—1924). The maximum lead content 
permissible in each of the five grades is 0.5 per 
cent., and no one meta! shall exceed 3.0 per cent. 
in grades L and 2, or cent. 


5.0 per in grades 3, 


4 and 5, with the exception of copper and zinc. 
The ‘ proof stress "’ specified above is applied 
for 15 seconds and removed, and must not 


produce a permanent elongation of 0.15 per cent. 
of the gauge length. 
Particulars are also given here of some special 


nickel-toughened yellow-metal castings, which 


were exhibited this year at the International 
Foundry Exhibition by a well-known British 
foundry. 


The above yellow-metal alloys, with low nickel 
contents, form an intermediate group of alloys 
between the normal bronzes and the high-nickel 


complex bronzes which are generally cast by 
speoialist firms catering for steam users. For 
high-pressure steam valves a number of alloys 


are now being cast which may be regarded as 
copper-nickel or Monel metal, to which tin has 
been added. In some cases, further small addi- 
tions of other metals are made, such as 
chromium, iron and manganese, but the alloys 
appear to be, in the main, tin-hardened copper- 
nickels, In one foundry visited, valve parts for 
medium high-temperature steam are cast from 
copper 75 per cent., nickel 15 per cent., tin 


TaBLe XILL.—Typical Nickel-Toughened Yellow Metals. 
(Exhibited at the London Foundry Exhibition, 1929.) 


Per cent. 
on 2 in. 


Ni. U.T.S. 


Per cent. Tons/sq. in. 


Is 


15-25 Nickel toughened gun- 
| metal for dynamo end 
| bearing frame and 
retaining ring. 
Superheat steam bronze 
for large slide valve 
and small turbo-gene- 


| 14-18 

| rator 
| 

| 


10-15 


bucket wheel 
blank. 

Nickel toughened bronze 
for small slide valve. 

Nickel toughened bear- 
ing bronze for dynamo 
slip ring. 

Nickel toughened pump 
bronze for impeller 
guide ring. 

| 25 Nickel toughened man- 

ganese bronze _ for 

launch propeller. 
|Nickel toughened gear- 
| wheel bronze for auto- 


| mobile worm wheel. 


12-16 5-10 


Aluminium Bronzes. 

The specific gravities of many proprietary 
bronzes betray the fact that they are complex 
aluminium bronzes, but under its own name 
aluminium bronzes, as such, does not appear to 
have been adopted in Great Britain as a foundry 
alloy, to the same extent as it has been in some 
other countries. During the last few years it 
has attracted greater notice, and is now being 
chill- and sand-cast for use in many industries. 
As the fatigue strengths of these alloys are 
superior to those of brass, bronze and phosphor- 
bronze, and the specific gravity slightly lower, 
they merit more attention. 

In Table XIV particulars are given of alu- 
minium bronze as cast at a works visited by the 
author. No, 1 is said to be the easiest to cast, 
and used almost solely on account of its 
excellent resistance to corrosion. It withstands 
cold weak sulphuric acid, and also weak hydro- 


Is 
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but 
No. 2 is used for gears and other parts requiring 


chloric acid, cannot resist nitric acid. 
strength, and No. 3 is used where the highest 
strength is required. These alloys have not been 
standardised, and the writer is indebted to a 
foundry owner for these figures of alloys casi 
in his own works. 


TaBLe XIV.—Cast Aluminium Bronze (casting tempera- 
tures 1, 150 to 1,300 deg. C.). 


| Brinell | | 


| 


E. 
Compo: | \Y. P.! T.S.| Per cent. hard- | Sp. gr. 
| sition. on 2 in. | 
| 
No. 1—| Cu 90 | 
| Al 7 | 15 | 34-5 21 104 7.8 
Be -3 
No. 2—| Cu 87 
Al 10) 13 35 15 | 130 | 7.6 
Fe | 
No. Cu 84 | | 
Al 10 | | 
Ni 3.523.5, 42 10 | 160 | 7.5 
Fe 1.5) | | 
Mn 1 
The works manager of another firm, which 


foresees, and has planned for, a big development 
for aluminium-bronze die castings, sent the 
author the following data (Table XV) regarding 
some of the more generally used alloys. 

TaBLe XV.— Die-Cast Aluminium Bronzes. 


| 


Cu. Al. | Fe. | | percent 
Per cent. Per cent. | Per cent. 'Tons/sq. in. on 9 in. 
90.3 9.7 _- 29.9 | 14 
89.6 10.4 - 33.6 | 23 
90.0 8.6 1.4 31.7 42 
88.8 9.5 1.6 32.5 2% 
87.3 10.5 2.2 | 35.6 13 
87. 0 10.2 28. 1 39.4 12 


Aluminium bronzes are also cast rm adding 
proprietary temper alloys to copper, ‘with the 
results shown in Table XVI. 


Cu. Brinell | 
Per hard- (Sp. gr. 
cent. ness. | 


| Temper add 
Per cent, Lons/sq.in. Per cent. 


77i— 


35-44 8-15 | 140-170) 7. 


88— 


} | 

| 20) 31-38 8-15 | 
Mn 


7.4 


so— | Al | | 
| Fe $20, 31-38 | 15-30 | 7. 


P.M.G. Alloy. 

A new alloy has recently been introduced in 
Great Britain, showing exceptional promise in 
its application to engineering; certain high-duty 
castings having already been made and approved 
for British and Foreign Admiralty work. This 
alloy, known as ‘‘ P.M.G.,’’ replaces gun-metal, 
to which it has proved to be considerably 


superior in mechanical properties, ease of 
pouring, and mechanical stability at elevated 
temperatures. It is essentially a complex 


silicon-manganese-copper alloy, containing more 
than 90 per cent. of copper, and is thus somewhat 
lighter, and appreciably cheaper, than ordinary 
bronze. 

The properties of ‘‘ P.M.G. metal”’ in the 
form of castings are: Sp. gr., 8.44; Izod, 


(Continued on page 462.) 


| 
23 
1-2 | | 
Mn J | 
0.5-1 | 15 | 
| 7.54 
| | al] 
Fe $20 38-44 5-15 | 140-170) 
| MnJ 
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Hidden Facts in Oil-Sand Practice. 


By F. Hudson. 


(Continued from page 446.) 


Effect of Binders Relative to Core Strength 
Permeability and Finish. 


Every user of oil sand desires that his cores 
should possess ample strength, be highly 
permeable and give a good finish. At the 


present time, the strength of cores used in 
foundries varies from 3 to over 400 lbs. per 
sq. in. tensile, according to the type of castings 
being made. For example, in certain types of 
engine or pump assemblies a finished core may 
be easily composed of 10 core pieces requiring 
fitting and jointing together on jigs. This 
entails possibly a large amount of handling and 
considerable rubbing down. For this class of 
work, a very strong core is essential with sharp 
edges. On the other hand, for aluminium work 
a rather weak core is most suitable, which will 
readily break down and allow contraction to 
take place. In conjunction with the degree of 
strength, permeability is an important factor, 
and this, again, must depend on such points as 
whether the core is to be used for jacketed or 
port core work, etc., together with the volume 
of gas it must vent. 

Strength, permeability and finish are deter- 
mined to a large extent by the binder used. 
For example, practically every Paper so far pub- 
lished has suggested that linseed oil is the best 
and most economical! binder to use. It undoubt- 
edly gives strong and open cores, but, on the 
other hand, the finish nine times out of ten 
leaves much to be desired. In fact, with straight 
linseed core mixtures the only good finished cores 
obtainable are in those cases of large cores which 
are sleeked by hand before drying. 

Many small cores cannot possibly be finished 
off in such a manner, and, due to the tendency 
of linseed-oil mixtures to stick to the core boxes, 
lack good finish. Furthermore, linseed bonded 
cores give off quite a large amount of gas on 
casting. Molasses, on the other hand, gives off 
very little gas on casting, but the cores are weak, 
although they leave the boxes well if used in the 
correct proportions. Molasses also suffers from 
fermentation, which gives variable strengthed 
cores. Wood extract behaves similarly to 
molasses without the presence of fermentation, 
although this latter material dries out very 
rapidly on the bench. 

The binding mediums employed by founders 
are numerous, and invariably the single simple 
binders, such as, say, linseed oil, molasses, core 
gum, wood extract, etc., suffer from some defect 
or other when used alone. For example, linseed 
oil invariably produces rough cores through the 
sand sticking to core boxes, and is very variable 
in price. Molasses is subject to fermentation, 
and consequently variable strengthed cores are 
obtained; cores bonded with wood extract are 
too easily burnt in drying, ete. This is well 
brought out in American practice, as, even when 
using linseed oil the custom to-day is to use 
compounded oils containing some ingredient to 
minimise the sticking tendency of straight 
linseed. Modern practice necessitates the use 
of compounded mixtures to obtain the most 
satisfactory results. 

In THe Founpry Trape Journat for April 26, 
1928, appeared an article by ‘‘ Mancunian ”’ on 
the ‘“‘ Mechanical Aspect of Oil-Sand Cores.’’ 
This writer suggested that certain facts should 
be made clear to the foundryman in order to 
enable him to obtain and use the most satis- 
factory binding medium for his purpose. The 
facts outlined in brief are as follow:—(1) The 
relative proportions of the mixture required to 
give a certain definite strength against ordinary 
commercial linseed oil; (2) particulars of the 
times and temperatures of drying necessary to 


give those cores a maximum strength; (3) tests 
of the strengths of such standard cores after 
being in contact with damp sand for different 
periods ; (4) the volume of gas evolved from these 
cores and the rapidity with which it is evolved 
at some definite fairly high temperature; and 
(5) the bond strength in the green core. 


Effect of Binders Relative to Core Strength, 

Permeability and Gas Solution on Casting. 
The strength of the finished baked core 
depends, firstly, upon the degree of green bond 
required in the core mixture to make the core. 
The stronger the green bond obtained, then the 


TaBLeE VI.—Effect of Green Bond Strength on Core Strength after Baking. 
(All Cores baked at 400 


Green Bond Strength 


Tensile. 
Mixture. (Lbs. per 
sq. in.) 
parts Southport sea sand, 4 parts 80 
S.S., 4 part water . 448.0 
in above, but without water 308.0 
Green 


100 parts Southport sea sand, 3 parts raw 
linseed oil, 1 per cent. water 
76 parts Southport sea sand, 24 parts 
Mansfield red sand, 3 parts raw linseed 
oil, 1 per cent. water ne ‘ 


336.5 


185.0 


Use lowest green bond strength practical for core production with semi-solid binde 
The use of linseed oil and bended sands is productive of weak cores. 


lower the strength after baking. This is con- 
clusive on all mixtures which do not go through 
a softening period when first placed in the drying 
stove, and it is matterless whether the green 
hond is imparted by the binding compound used 
or by the addition of blended sands. This state- 
ment must be remembered when comparison is 
made upon the core strength imparted by various 
binding media. A green-bond strength figure of 
2.0 in. is amply sufficient to cover general core- 
room practice. Table VI illustrates quite clearly 


TaBie VII.—Physical Data from 


Various Binders using Southport Sea Sand, 


(Baked 400 deg. F. for One Hour.) 
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mixture with the lowest possible green-bond 
strength if strong -cores are required with sharp 
edges; the addition of suitable water percent- 
ages being the best way to control this factor, 
together with use of semi-solid binder, Table VII 
illustrates some physical test results obtained by 
the use of various binders, and no remarks need 
he passed, as a study of the results obtained is 
evident. In regard to binder effect on permea- 
bility, this is so slight that no mention is neces- 
sary, except to state that core permeability is 
determined primarily by the sand used, and, 
secondly, by the amount of gas generated from 
the binder and sand on casting. 


Effect of Binder on Core Finish. 


The binder plays quite an important part in 
giving a good finish to cores, and in this respect 
the creams and semi-solid compounds are infi- 
nitely superior to the thin oils. Sand possessing 
a fair green-bond strength is essential for the 
production of smooth-surfaced cores, 


deg. F. for One hour.) 
imparted by Binder. 


Green 


(tbe. per | pe (Sees.) test. 
sq. In.) | grm.) (Inches.) 
80.125 | 21.34 50.0 
55.125 | 25.40 56.0 

Bond Strength imparted | by Bonded | Sand, 


73.69 22.8 53.5 0.9 


29.25 17.85 | 


78.0 | 1.23 


r, plus water percentage. 


The last point is a consideration of the degree 
of moisture absorption that takes place in baked 
made from certain core com- 
pounds. The defect, is such it can be called, is 
apparent by a softening of the core. Water 
absorption is accentuated very considerably by 
incorrect baking, and to obtain the best results 
from binders susceptible to this trouble it is 
necessary to slightly overbake the cores to 
ensure complete carbonisation of the binder. 
However, it must be clearly understood that this 


cores classes. of 


Tensile. Transverse. Gas evolved. Pe Green 
Mixture. (Lbs. per (Lbs. per (C.c. per hi dropping test. 
(Secs. ) 
sq. in.) sq. in.) grm.) (Inches.) 
3 per cent. raw linseed, | per cent. | 
water 336.5 73.69 22.8 53.5 
4 per cent. (dextrine 1 part, water 1 
part) . os . 204.0 31.87 19.1 53.0 i. 
4 per cent. molasses .. 191.5 27.0 16.15 51.0 
4 per cent. wood extract e 130.0 12.38 14.6 43.0 i. 
(These test 
cores baked at 
360 deg. F.) 
4 per cent. Glyso 8.S. plus water to 
give correct green bond .. p 448.0 80.125 21.34 50.0 2.18 
(Dried strength | varies according to green | bond.) 
3 per cent. Glyso 444, 1 per cent. 
water | 20.0 97.03 | 22.05 48.0 
3 per cent. Glyso NR, 1 per cent. | 
water oe we 322.0 66.5 20.6 58.0 0.9 
(Lins eed oil substi tute.) 
3 per cent. Glyso-Brunol 349.0 66.94 22.41 51.0 0.9 
1 per cent. water *241.0 46.68 17.67 48.0 0.9 


Low gas grade. 


and definitely the effect of too high a green- 
bond strength on cores made from ‘‘ Glyso’ 
semi-solid and linseed oil. In the first case the 


green-bond strength is imparted by the compound 
alone, whilst in the other case the green bond 
is obtained by the addition of a bonded sand. 
It is very important to use this class of core 


is only of consequence when cores must be left 
standing green-sand moulds overnight. 
Table VIIL shows the results of a carefully con- 
ducted test under practical conditions giving the 
effect of moisture absorption on various binders. 
The test cores were allowed to stand in a green- 
sand mould containing 7 per cent. moisture for 
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24 hours and show the reduction in strength 
before and after ‘standing. All the cores were 
slightly overbaked, and it is apparent that, 
although a reduction in strength does take place 
in certain binders, the reduction is insufficient 


TasLe VIII.—Effect of Moisture Absorption on Baked 


Cores. (Transverse Test only.) 


Transverse strength. 
(Lbs. per sq. in.) 


Mixture 
(with Southport After lying in 
sea sand). green sand 
After baking. mould for 24 
hours. 
4 per cent. Glyso, 8.8. 44.73 29.4 
3 per cent. Glyso, 444 68.97 49.23 
3 per cent. raw linseed 74.25 41.1 
3 per cent. Glyso- 
Brunol 50.20 41.9 


Note.—Moisture is not actually absorbed and the gas 
content remains unaltered. The damp air only lowers 
the strength of the binder film. 


to weaken the core so far as casting stresses are 
concerned, although the author would certainly 
remove the cores from any moulds not cast that 
day. 

The value of these binders will be increased 
enormously in the near future, as they lend 
themselves most readily to reclamation of not 
only the core sand but of the binder itself, and 
before long the author confidently predicts that 
used core sands, say, containing 4 per cent. of 
binder originally, will be used over again, with 
the addition of only 1 to 2 per cent. new binder, 
and produce better results than the original 
mixture. Before closing, the author would like 
to draw attention to a new binder discovered 
which is likely to supersede linseed oil. The 
binder is an oil, which at present does not give 
green-bond strength and is only slightly weaker 
than linseed-bonded cores when freshly baked, 
although it gives improved strength for general 
practice. This may seem rather a contradiction, 
but the meaning is obvious when one appreciates 
that laboratory results are always better and 
more consistent than works practice, and most 
foundries cannot guarantee perfectly uniform 
stove temperature nor standard core sections, 
and accordingly out of a batch of dried cores 
some are of correct strength, whilst others may 
be slightly under or over baked, and not so 
strong. 

This new oil, whilst it dries rapidly, is not 
nearly so susceptible to overheating as linseed 
oil, and accordingly produces more uniform 
practical results. It can be used at 2) per cent. 
with sand, and the mixture leaves the core boxes 
in many cases without rapping and producing a 
very much superior skin on the core. It evolves 
less gas on casting and is impermeable to 
moisture. In fact, the strength of the core is 
unimpaired by one hour’s immersion in water. 
Finally, the cost is very much cheaper than 
linseed and not subject to market fluctuations. 
[t should be clearly understood that this product 
contains no linseed oil and is not a so-called sub- 
stitute, and has been registered under the name 
of “ Brunol.’’ 

Discussion. 
Gas Percentage. 

The discussion was opened by Mr. C. Gresty, 
Branch-Past-President, who said that a point 
which he would like explained was the gas con- 
tent of sands tested without a binder at all. Mr. 
Hudson had said that these sands had been 
baked first. In that case, must one understand 
that during baking gas was actually absorbed 
and then liberated? If that was so, if the sand 
was not baked first other than plain drying at 
100 deg. C., whac would the result be then? 
He thought Mr. Hudson’s point on relative 
values of grain bond strength and baked strength 
ought to be rather interesting. A point not 
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appreciated was that high grain bond 
meant low baked strength. Frequently great 
stress was laid on having high grain bond, 
possibly because it meant having high baked 
strength as well. 

Mr. Hvpson stated with regard to his (Mr. 
Gresty’s) statement about the gas evolved, the 
sand was baked so as to obtain a comparable 
result. After the sand came out of the oven 
it would resemble that which came out of the 
foundry. ‘The gas was evolved purely out of the 
sand. It might be due to sea coal, i.e., carbon, 
or other material in the sand, which evolved 
gas. If they had just dried the sand at 100 deg. 
C. they would have obtained a still higher gas 
percentage. 

Standardised Sieving Tests. 

Mr. Logan, referring to Mr. Hudson’s remark 
as to the scarcity of research work which hac 
been done on oil sands generally, said that, 
although he agreed that this was quite true, he 
thought mention should certainly be made of the 
good pioneer work which had been done by Mr. 
W. West, of Leyland. With regard to sieving 
sands, Mr. Logan said that this was a very 
vexed point, and, in his opinion, it was necessary 
to adopt a standardised method. The author 
had stipulated 15 minutes, but he thought it was 
rather long, as a fictitious result might be 
obtained, caused by the sand grains breaking 
up. The question of gas evolution Mr. Gresty 
had already raised. He would like to further 
ask whether a standard amount of oil had been 
added in each test-piece, otherwise the gas 
evolved would be quite misleading. He would 
also like to know why water increased the 
strength on baking, and why green strength 
gave a lower tensile. He wondered whether the 
lecturer had any theories on that point. The 
gas evolved from sea sand might be caused by 
the reason that Mr. Hudson had given. It 
might also be due to sea shell. If sea sand was 
examined under the microscope very small 
portions of sea shell were visible. Quite pos- 
sibly it was due to the breaking down of that 
sea shell and the evolution of CO, from it. The 
figure was certainly quite amazing to him. He 
never would have expected untreated sea sand 
to give off so much gas. 

Mr. Hvupson replied that he was in agreement 
with Mr. Logan’s views as to the need of stan- 
dardisation of sieving. He followed standards 
already existing, those used by the American 
Foundrymen’s Association. Fully 90 per cent. 
of the sands used were clean clay-free sands. 
When doing sieve tests on any sands which had 
clay, he always washed the clay from the sand 
first. With regard to the gas evolved on 
casting, those were very carefully measured out 
with regard to the binder added. If the amount 
of binder were varied, the mixture was indicated 
at the same time. With regard to the effect 
of water on sands, there was the type of binder 


‘which would thin down and mix with water 


readily. In the case of linseed oil, he was not 
in favour of emulsified oil; if a small amount of 
water were added to the sand, the oil spreads 
more easily. Oil would spread more easily over 
water than over sand. Better and more uniform 
mixing was obtained. In the water-soluble type 
of binder a more effective film was obtained over 
the sand grains. The result was that they 
obtained stronger cores. It all amounted to an 
effective distribution of oil over the sand grains. 
The temperature at which the gas was generated 
was mentioned in the Paper, about 850 deg. C. 
They had found that on a small gas-fired furnace, 
running for about half an hour before they did 
the tests, the maximum temperature’ was 
obtained and only varied about 8 deg. The 
apparatus showed such startling results that 
they had modified it. The gas from any baked 
core was increased by high temperature, but by 
how much he did not know, although before long 
he would be able to give them the actual amount 
of gas generated and the temperature. He 
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intended to do tests at the actual casting ten- 
perature of different metals. 


Oil Sand for Large Castings. 

Mr. J. M. Weir recalled that in that hall in 
1917 a lecturer had advocated oil-sand cores. As 
some of the members might remember, at that 
time he was making some very large castings. 
He had asked the lecturer whether he advised 
him to make the cores for such castings with 
oil sand. He had made the cores according to 
instructions out of oil sand, and the unfortunate 
part was that it had cost £365 to take the cores 
out of the castings. Mr. Hudson had made no 
mention of the thickness of the metal into which 
he proposed to put the cores. He thought that 
oil-sand cores were satisfactory for small 
castings, but would they meet the requirements 
of the North-East Coast in Diesel castings? 

Mr. Hvpson replied that he thought that the 
cores they had seen that afternoon, at the Close 
Works of Messrs. Sir W. G. Armstrong Whit- 
worth & Company (Engineers), Limited, made 
in oil sand in heavy castings, and the results 
obtained were a complete answer to Mr. Weir. 


Boiled Linseed Oil Unnecessary. 

Mr. Scotrr observed that Mr. Hudson had 
mentioned raw linseed oil as being used in oil- 
sand cores. He took it that he had meant boiled 
oil, as in his experience it was impossible to use 
raw linseed oil. 

In reply, Mr. Hupson said that he had made 
experiments with boiled oil and had come to 
the conclusion that it was a waste of money. 
It had practically no bond strength. With 
boiled oil one obtained slightly stronger cores, 
but the difference in strength was not sufficient 
to warrant the increase in price. Linseed oil 
was about ls. 6d. per ewt. cheaper when bought 
raw, and excellent results were obtained with 
it in the foundry as far as strength was con- 
cerned. Differences in strength between boiled 
and raw linseed oil were practically negligible. 
In his opinion the only value of boiled oil was 
to the painting trade. There was no need to 
boil it before using, as when the cores were 
baked the oil went through the process of 
boiling. 

Proper Mixing Essential. 

Mr. W. J. Pavin said, in reference to the 
gas evolved from the core, that it appeared that 
the increase in the amount of gas evolved when 
there was a greater amount of metal around the 
core and at a greater temperature was out of 
all proportion to the increase in the temperature. 
Apparently, if the gas did not come from the 
binder, it must come from the sand. In many 
works there was not a proper method of mixing 
oil and sand for cores. When it was properly 
mixed by a mechanical mixer, about half the 
binder could be eliminated. He had _ been 
interested in Mr. Hudson’s mention of the fact 
that water assisted the union of oil and sand 


grains. Actually they themselves  deliber- 
ately mixed water with sea sand _ before 
mixing oil with it and got a_ stronger 
core. However, he did not think this 
was necessary if a mechanical mixer were 
used. He had often heard it stated that it was 


better to obtain sea sand as far as possible from 
the sea. The idea was that the condition of the 
sand became rather different as the rain and 
wind acted upon it, the rain having the effect, 
he supposed, of washing some of the salt out 
of it. Would there be any virtue in that? Mr. 
Hudson had referred to the fact that oil-sand 
cores which had already been used were actually 
better if they were used over again. Had they 
to understand that less gas was evolved or that 
less oil was needed, or did one follow the other ? 
Mr. Hvupson, speaking with reference to Mr. 
Paulin’s remarks about the high proportion of 
gas evolved, said there were about 24 c.cs. of gas 
generated from 3 per cent. of linseed oil mixed 
with Southport sea sand at 800 deg. C. With 
(Continued on page 464.) 
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Payment by Results. 


By “Ecossais.” 


Any system of payment by results should 
before adoption be carefully considered, not 
merely for its immediate effects, but for its 
general effects on future cost of production and 
the ultimate volume of output. 

In order to get the best results it is necessary 
that the confidence of the employees should be 
obtained, and also that unscrupulous methods, 
tending to weaken such confidence should be 
firmly suppressed. At the same time, methods 
which enable employees to earn abnormal bonus 
for work only deserving the normal bonus can- 
not be too strongly criticised. The effect of 
such methods is sure to rebound eventually to 
the disadvantage of both employer and em- 
ployee, and to the benefit of some competitor, 
for the reasons given below. In order to retain 
the confidence of employees, times allowed or 
piecework prices when once fixed should on no 
account be reduced, except in cases of error 
or by a free and mutual non-coercive arrange- 
ment with the employees. It should be unneces- 
sary to add, also, that such adjustments should 
be as few as possible for the same reason. 

As an example, we may now assume that on 
a certain type of non-proprietary work a firm 
pays bonus amounting to an average of, say, 
70 per cent. This information will eventually 
get to the ears of enterprising salesmen in the 
same line of business but representing firms 
whose employees receive the recognised average 
for bonus, namely, 33) per cent. The differ- 
ence is sufficient to enable the latter firms to 
quote considerably lower, and other cenditions 
as plant, equipment, etc., being equal, they will 
secure future orders without cutting. The 
original supplier cannot hope to compete, except 
by reducing bonus times or piecework prices. 
The question of labour is quickly solved if it 
should arise, as the employees of the original 
supplier are, owing to the loss of orders, avail- 
able for the new supplier. These employees will 
then work more contentedly for the lower bonus 
than if they had stayed on at their original 
frm with bonus cut down. 


Rate-Fixing and Review of Bonus Schemes. 


From consideration of the above it will be 
seen that an important consideration is the 
appointment of an efficient rate-fixer. A rate- 
fixer, to be successful, must be a keen observer 
and have had a varied practical experience, so 
as to enable him to analyse different processes 
into the different operations, his experience then 
enabling him to build up a suitable rate or price 
for the job. He will make frequent time and 
motion studies with the object of ascertaining 
how and where time is lost. 

Under the Rowan system, the firm is protected 
somewhat against faulty estimates, as shown 
below. To take an extreme and _ hypothetical 
case, let us assume that a job comes along 
and the fact that special tackle exists has not 
been noted. Also faulty estimates are made and 
a bonus time of 100 hours has been fixed. When 
the job comes to be made, a conscientious em- 
ployee works away at it and completes in 
40 hours. 

The method of calculation of bonus earned 
under the Rowan system is as follows :— 


Actual Time x Time Saved 

Time Allowed 

thus ox @ = 

100 

Total hours payable on the job = 40 + 24 = 

64 hours, the idea being that the employee gets 

a percentage on his actual hours equal to the 

percentage of the allowed time saved, in this 
case 60 per cent. 


= Bonus hours payable ; 


24 hours. 


Under the Halsey system the employee would 
get 50 per cent. of the hours saved on the job, 
thus, 


Time Allowed — Actual Time = Time Saved ; 
Time Saved 
thus - = = 


Again, 100 hours - 40 hours = 60 hours 


€0 hour: 
and = = 


Bonus hours payable. 


30 hours payable. 
Total hours payable on the job = 40 + 30 = 70 hours. 


In this case the employee gets equal to 
cent. added to his actual time. 

If we can imagine an extreme case of a man 
making a 100-hour job in 1 hour, we shall see 
how, in the case of such an obvious error, 
the employer is protected by the Rowan system. 


75 per 


Actual Time x Time Saved 


Time Allowed Bonus hours payable ; 


1 x 99 99 
thus 100 = 100 hour. 
9 § 
Total time payable on the job = 1 + a 1 hes hours. 


Under the Halsey system, 
Time Allowed — Actual Time = Time Saved, 


Time Saved 
———— = Bonus hours payable 


2 
= 100 — 1 = 99, 
¢ 
> = 494 hours. 


Total time payable on the job = 1 + 49} = 50} hours. 


Thus under the Rowan system the man would 
get 99 per cent. bonus, while under the Halsey 
system he would get 100 x 49.5 = 4,950 per cent. 
bonus. 


Necessity for Mutual Goodwill. 

It may be argued that from the employees’ 
point of view the Halsey is the better system, 
but it is obvious that employers paying bonus 
regularly at the above rate could not hope to 
get any business in an open market, and the 
employee would eventually have to seek fresh 
employment. The writer, however, does not 
imagine that any employee or group of em- 
ployees would consistently demand under the 
Halsey system that such a time should be kept 
unaltered. On the other hand, it must not 
be assumed that under the Rowan system care 
must not be taken in assessing the time, as 
much depends on the type of employee who gets 
such an over-assessed job, as in every works 
employees will be found who use the time 
allowed to form an idea of how much time to 
spend on the job, and many instances could be 
quoted of employees repeatedly working to the 
time allowed, although the jobs in question have 
proved good bonus jobs, giving from 30 to 50 per 
cent. when worked by a man who is out to earn 
bonus. 

With such employees, any system would, of 
course, fail to give good results, and the above 
example also gives a good reason for individual 
bonus as against collective bonus. Maybe, in 
the past, such individuals as quoted above have 
“been unfairly treated by previous employers, 
and even at the expense of losing bonus become 
apathetic, deciding that all such schemes are 
tor employers’ benefit only. One way is to dis- 
pense with the services of such individuals, but 
the better way is to expend a little patience, 
and, by showing them that it is the employer's 
intention that they benefit financially, regain 
their goodwill. 

An example of this type occurred within the 
writer’s experience a few years ago. The job 


was given a bonus time of 3} hours, and three 
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employees had the job in their turns, all taking 
exactly 33 hours. As the firm were confident 
that the time was sufficient, a fourth employee 
was put on, and without any apparent exer- 
tion used up the three sets of tackle available 
for the job, asking for a fourth set which was 
supplied. After a few days this employee was 
producing four off the job daily, in 8 hours, 
thus earning under the Rowan system approxi- 
mately 33 hours’ bonus daily, as shown below, 
4 at 3f = 15 hours. 
Actual Time Saved 
x 


Thus 1b 


= 3} hours approx. 

Many times the inability to earn bonus is due 
to the unsuitability of an employee for the work 
on which engaged, a case of round peg and 
square hole. ‘To illustrate, a recent case may 
be cited. A piecework job was given a price 
of 2s. 4d. each. The first employee made three 
first day and never exceeded five, but according 
to the pricing of the job should have made six 
to earn approximately 33) per cent. As the job 
was urgent another employee was tried, and 
almost immediately made ten per day with a 
much better finish. 

From the first employee’s trial it would appear 
that the price was too low, while from the 
second employee’s trial the price appeared too 
high. Actually the price was correct, but one 
employee was unfitted and the other was specially 
fitted for the task, and the employer was able 
to please the customer by delivery to time. 

There are several other bonus schemes insti- 
tuted by different firms, all having the object 
of increasing the output. Any scheme which 
effectively increases the output along with the 
amount of bonus paid to employees in propor 
tion may be considered satisfactory and need not 
carry any label. 

Several schemes have, however, been put into 
operation by simply putting in a rate-fixer who 
frames his own rules. If he keeps the two 
objects of bonus schemes in front, namely, that 
for an increase in output, an increase in the 
amount of bonus must be given, then both 
parties will benefit. 

If his methods are just to tack on 33} per 
cent. as bonus, or vary this from, say, 25 to 
40 per cent., and the employees are still working 
at the day or timework speed, then the most 
important object, increase of output, will be 
lost, and such output as given will cost more. 
It is well known that in the early stages of 
manufacture of most new articles the production 
times may be much longer than when the jobs 
have got running smoothly. <A rate-fixer’s duties 
are not to judge a job from the first few 
articles, but to determine by frequent time 
studies, if necessary, the estimated possible out- 
put from the machine, equipment, or space occu- 
pied. From this output he must be prepared to 
give good bonus, and if this output, as often 
happens, is exceeded, he should pay more. 

It is definitely wrong to fix times on the basis 
of the early stages, as this becomes equivalent 
to paying bonus on ordinary output. If the jobs 
are such as cannot be estimated with a reason- 
able degree of accuracy, some such system as 
the Rowan should be adopted. 

There are few jobs, and more especially those 
depending on manual operations, on which the 
production cannot be increased without neces- 
sarily distressing conditions and actually in 
many cases with less fatigue due to wasted 
energy. 

Fixing Piecework Prices. 

The fixing of piecework prices is often compli- 
rated by the existence of long-standing prices, 
and since the tixing of which advances or reduc- 
tions on wages have been made. Assuming a 
firm just commencing, it is, of course, a clean 
start, and the task is much simpler. In order 
that a price shall be satisfactory it is generally 
considered that the price must be such as will 
give the average employee the opportunity to 
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earn 33} per cent. over the basic rate excluding 
war bonuses (added during the Great War to 
compensate for increased cost of living). 

A typical case may be taken as follows: The 
standard rate for a certain type of employee 
is 65s. per week, made up of 55s. basic rate 
and 10s. war bonus. So that a pieceworker of 
average ability must be able to earn at least 
55s. plus 33) per cent. plus 10s. = 83s. 4d. 

Assuming again that all piece prices are plus 
10 per cent. owing to fluctuation in wage rates 
and that the week consists of 47 hours. The prices 
of jobs must then be such that when 10 per 
cent. has been added to piecework earnings the 
wage, less war bonus, equals 55s. plus 334 per 
cent. = 73s. 4d. This amount then equals 110 
per cent. of the piecework earnings, and the 
actual basic earnings, subject to 10 per cent. 
addition, will be approximately 66s. 8d. Proof: 
66s. 8d. plus 10 per cent. = 73s. 4d. 

Hence for 47 hours the average man must earn 
66s. Sd. basic, equal to approximately Is. 4d. 
per hour for 47 hours. This rate per hour must 
now he used in estimating piecework prices, so 
that the rate-fixer says in effect: ‘‘ This is a 
2-hour job, the piecework rate must be 2s. 10d.” 

On the same basis an estimated 24-hour job = 
Is. 5d. x 24 = 3s. Sid. A collection of jobs 
taking 47 hours would give Is. 5d. x 47 = 
66s. 7d. The employee with such a collection 
would receive the following: Basic earnings, 
66s. 7d.; 10 per cent. addition, 6s. 8d.; war 
bonuses, 10s.; total wage, 83s. 3d. 

This figure is approximately equal to the 
desired figure of 83s. 4d., although to be strictly 
accurate the figure of Is. 5d. is slightly low 
by a very small fraction of a penny, and 
granted that the time assessments of 2 hours on 
the 2s. 10d. job and 2) hours on the 3s. 54d. 
job are only approximate, the earnings shown 
could be considered as a fair piecework wage 
for a man of average ability. The rate-fixer may 
think that the 2-hour job would be better de- 
scribed as 1 hr. 55 min., and such a case would 
balance the slight deficiency. 

In the event of a dispute and it being estab- 
lished that a price is low, such a price can be 
lifted, and in order that no ill-feeling might be 
created, this should be done quite conscientiously. 
On the other hand, reductions should be ex- 
tremely rare and then only, as previously stated, 
in case of error or obvious mistake and by free 
agreement with the employees. It is on this 
account that the fixing of prices too high at 
the commencement should be avoided and, with 
good intentions existing on the side of employer 
and employed, real grievances should be brought 
down to a minimum. It should be added that 
when such grievances, if any, do arise it is 
always advisable to discuss them openly with the 
employees concerned, as in all cases the introduc- 
tion of outside opinions only serves to widen the 
grievance often due to a lack of knowledge on 
the part of the outside parties as to the real 
state of affairs and special conditions prevailing 
in the works concerned. 


Iron and Steel Output in November. 


The National Federation of Iron and Steel 
Manufacturers report that the number of 
furnaces in blast at the end of November was 
163, a decrease of three since the beginning of 
the month. The production of pig-iron in 
November amounted to 631,400 tons (compared 
with 688,700 in October and 544,400 tons in 
November, 1928); the production included 
179,100 tons of hematite, 279,900 tons of basic, 
126,100 tons of foundry, and 23,800 tons of forge 
iron. The November output of steel ingots and 
castings amounted to 815,000 tons, compared 
with 889,800 in October and 762,500 tons in 
November, 1928. 


Tue Socréré pes Fonperizs pe Pont-A-Movsson, 
of France, has obtained an order for 5,000 tons of 
cast-iron pipes for the Athens waterworks. The 
price is reported to be £8 15s. per ton. 
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Annealing Malleable Iron. 


SHORT-CYCLE METHOD. 

For a number of years, says the “ Iron Trade 
Review,’’ considerable effort has been devoted by 
many producers of malleable cast iron and other 
investigators to develop a method which would 
decrease, to a large extent, the time necessary 
to anneal or heat treat white cast iron of the 
proper composition and convert it into the com- 
mercial product known as malleable cast iron. 
The mechanism involved in converting the white 
or hard iron into the blackheart or malleable 
cast iron includes the absorption of free 
cementite into the solid solution of iron and 
carbon, and the precipitation of the absorbed 
carbon from the solid solution as a form of 
graphite called temper carbon. 


Time-Temperature Functions. 

Some time ago the General Electric Company, 
Schenectady, N.Y., began an investigation to 
determine the mechanism of carbon precipitation 
with a view to a possible shortening of the 
process. Their efforts were successful and re- 
sulted in the development of a_ short-cycle 
anyealing process whereby the time required is 
between 28 and 30 hrs. Investigation showed 
that the absorption of free cementite into solid 
solution was a question of temperature and time. 
At 1,100 deg. C. (2,012 deg. Fah.) it was found 
that, solution was effected in approximately 15 
min., while at 900 deg. C. (1,652 deg. Fah.) it 
took about 30 hrs. With only a drop of 50 deg. 
from the highest temperature or at 1,050 deg. 
C. (1,922 deg. Fah.) it took 8 times as long to 
effect solution, or 2 hrs. At 1,000 deg. C. (1,832 
deg. Fah.) the time required was 12 times that at 
1,000 deg. or 3 hrs. However, the higher tempera- 
tures are too close to the softening point of the 
iron to result in much commercial value, while 
temperatures below 900 deg. C. (1,652 deg. Fah.) 
are too low for rapid absorption of cementite. 

After data were obtained on the absorption 
phenomena, it was necessary to study precipita- 
tion of the carbon. As in the case of absorption, 
precipitation also is related to time and tempera- 
ture, and it was found that at 900 deg. C. (1,652 
deg. Fah.) practically no precipitation had 
occurred at the end of 100 hrs. Lowering the 
temperature increased the precipitation rate, 
which reached a maximum between 750 and 700 
deg. C. (1,382 and 1,292 deg. Fah.). Below 700 
deg. precipitation of carbon is retarded, and at 
650 deg. C. (1,202 deg. Fah.) no precipitation 
is evident. 

Electric Furnaces Used. 

With data at hand on the minimum time re- 
quired for solid solution and the maximum rate 
of carbon precipitation, experimental 130-kw. 
electric annealing furnaces with a capacity of 
2,000 lbs. of castings were built by the General 
Electric Company to try out the method on a 
commercial scale. These furnaces were operated 
until recently, when a new installation of three 
325-kw. electric furnaces with a capacity of 6 
tons was put into operation. The heating 
elements of the furnaces are nickel-chromium, 
and are arranged to be connected in 3-phase 
or single phase to give a power range of 52,170 
or 325 kw. The weekly capacity of the furnaces 
is 100 tons, and the average annealing cycle 
is 28 hrs. 

Essentially, the process consists in rapidly 
heating the castings to the maximum tempera- 
ture, which is 1,000 deg. C. (1,832 deg. Fah.), 
and holding at this temperature for 4 hrs. The 
temperature of the castings then is reduced to 
740 deg. C. (1,364 deg. Fah.) in 4 hrs. The 
castings are held at 740 deg. in another furnace 
for 4 hrs. and then the temperature is dropped 
to 730 deg. C. (1,346 deg. Fah.) and held at this 
temperature for 4 hrs. At the end of this period 
the temperature is lowered to 720 deg. C. (1,318 
deg. Fah.), and the castings held at this tem- 
perature for another 4 hrs. The castings then 
are removed and allowed to cool in the air or 
in a cooling furnace. 
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Use of Standard Test Bars. 

Test bars are included with each heat, and 
these are removed at various times and examined 
to check the heat treatment. These bars are 
arranged in step form with the largest section 
2 in. sq. and decreasing in three steps to 1}, 
1 and 3 in. sq. On completion of the annealing 
cycle at the 730 deg. C. stage some of the cast- 
ings are fractured and examined. If the examina- 
tion shows that the annealing is not satisfactory, 
due to faulty composition of metal or other 
reasons, the temperature is raised to about 800 
deg. C.; the castings allowed to soak for a short 
period, and then the temperature is dropped to 
740 deg., etc. This secondary treatment will 
require about 15 hrs. more, making the complete 
cycle 43 hrs. 

Previously it was stated that the castings were 
held at the high temperature (1,100 deg. C.) for 
4 hrs. Actual time in the high temperature 
furnace is about 11 hrs. Seven hours of this 
interval are required to bring the castings to the 
required temperature, and the remaining 4 hrs. 
devoted to ensuring all castings reaching a uni- 
form temperature and allowing sufficient time 
for absorption of the free cementite. At the 
end of the 4-hr. holding period in the high 
temperature furnace, the car containing the 
castings is lowered to the floor and shifted to 
the cooling furnace. 


Test Results Obtaincd. 


Air cooling during the shifting of the car and 
the lower temperature in the furnace brings the 
temperature of the castings down to 740 deg. C. 
(1,364 deg. Fah.) in 4 hrs. At this temperature 
the drawing operation begins. That tempera- 
ture is held for 4 hrs., dropped to 730 deg. C. 
and held for 4 hrs., and then dropped to 720 deg. 
C. and held for 4 hrs. Then the castings are 
allowed to cool in air. 

Physical properties obtained on _ castings 
annealed by this method are said to compare 
favourably with these obtained by the ordinary 
annealing process. Results given show a tensile 
strength of 56,000 Ibs. (25 toms) per sq. in.; a 
yield point of 34,300 Ibs. (15.3 tons) per sq. in., 
and an elongation of 15 per cent. on 2 in. 


Alloys Now Cast in Great Britain. 
(Continued from page 458.) 


20 ft.-lbs.; and Brinell hardness, 90to110. When 
tested at atmospheric temperatures it shows a 
vield point of 10 to 12 tons per sq: in.; an ulti- 
mate tensile strength of 18 to 22 tons per 
sq. in.; and an elongation on 2 in. of 8 to 15 per 
cent.; tested at 500 deg. C., the corresponding 
figures are 7.6 tons, 9.6 tons, and 16.0 per cent. 
elongation. 

Before concluding this section of the Paper, 
reference should be made to the yellow metals 
used as solders. Different authorities use very 
different compositions under this heading, as 
may be seen by the following compositions 
(Table XVII) now in use in Great Britain. 


TaBLe XVII.—Brazing Metals. 


| Zn Pb Name. 
91 9 Brazing metal.” 
83 17 ” ” 
80 | 20 ci ” ” for 
| copper pipes and flanges. 
52 | Rest 1.0 ** Brazing spelter.”’ 
i max. 


Brazing Solders’’ were standardised by 
B.E.S.A. Specification No. 263 of 1926 into two 
main alloys. ‘‘ A’’ contains 53 to 55 per cent. 
of copper, remainder zinc, with a maximum 
impurity content of 0.50 per cent. “B” 
contains 49 to 51 per cent. copper (balance zinc), 
with the same maximum impurity content as 
‘A.’ In both grades the Sn, Sb, As or Bi 


content must not exceed 0.05 per cent., whilst 
the Fe and Pb contents are limited to 0.15 and 
0.30 per cent. respectively. 
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TYPE “Cc” 


JAR RAM MOULDING MACHINE 


with Turnover Pattern Plate. 


For Pneumatic Power. 


Two UNSKILLED 

MACHINES | LABOUR 

IN ONLY 

ONE. | | REQUIRED. 
| 


The above machine illustrates a Jar Ram Machine with Turnover Pattern Plate which can also be used for Stripping Plate Work. 


The machine has been designed to combine the two distinct features above mentioned, and is practically two machines in one, 
equally suitable fer steel, iron, etc. 


The machine as illustrated is arranged for work that requires turning over, such as steel moulding. And while the turnover 
arrangements are intended for general repetition work, by detaching the turnover plate from the trunnion brackets the machine can be 
used for stripping plate work by attaching the stripping plate to the trunnion brackets. Or, on the other hand, by removing the 
trunnion brackets as well, the table can be used for jolting general jobbing work. 


A very important feature of the machine is the simplicity with which the intensity of the Jolt can be regulated when the operator 
has become accustomed to the use of the machine, which takes but an hour or so. The valves all being on the exterior of the 
machine are easily accessible, and there is an adjustable arrangement that will allow the jolt to be varied between 1} in. to below $ in. 
This being done without disturbing any part of the machine. 


The machine is supplied with Withdrawal Carriage, Vibrator, and Blow-off Nozzle complete. It is substantially constructed to 
stand heavy wear and tear, and requires a minimum amount of skill to operate. 


Another important feature of the machine is in the arrangement of the hard wood anvil block for receiving the shock. The blocks 
being carried well down the machine in a specially designed annular chamber give considerable relief to the foundations. It also provides 
against the possibility of fracturing the jolting table. Pitch pine blocks are also inserted between the foundation plate and the machine 
bedplate to assist in the relief on the foundations, and these features considerably improve the working advantages of the machine. 


IT IS ALSO ENTIRELY OF BRITISH DESIGN AND MANUFACTURE. 


JAMES EVANS & CO. (M/c) LTD. 


Britannia Works, BLACKFRIARS, MANCHESTER. 
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Foundry Purchasing—XXXVII. 


By Eric N. Simons. 


Checking Invoices. 


Some details of the precise method of checking 
invoices should now be given. The first pro- 
cedure is to check the invoice against the official 
order, examining each item to see that no error 
has been made. Then the order record card 
should be compared with it. Obviously, if any 
invoice has already been received for the goods 
concerned, the record card will show it. This 
shou!d automatically preclude any possibility of 
duplicate payments or similar error. The invoice 
value should be recorded against the proper order 
on the order record card, thus serving as a proof 
that the goods have been invoiced. In some in- 
stances a large number of deliveries, and conse- 
quently a large number of invoices, may be re- 
ceived for a single order. This tends to crowd 
the record card with invoice details, but it can 
he avoided by allowing more space at the time 
of recording the order to those goods that will 
he delivered in several lots. By far the majority 
of orders are completed with one delivery. 

When materials purchased have to conform 
to some standard specification, or have to be 
tested, the invoice shoulda not be passed until 
the test-sheet has exainined and found 
satisfactory, or until the goods are definitely 
known to conform to the specification stipulated. 
Often the department for which the goods are 
ordered supervises the examination of goods from 
this point of view, and in such circumstances 
the signature of the departmental authority is 
sufficient for the checker’s purposes, and com- 
prises his warrant for assuming that the goods 
are technically correct. Sometimes the goods are 
tested, inspected, or examined, at the suppliers’ 
works by an independent engineer. Wherever 
this obtains, the invoice should be withheld from 
pavment until the official report from the in- 
spector has been received and found favourable. 
This applies equally when the inspector is not 
independent, but an actual member of the buying 
firm. It is advisable to attach all such reports 
to the invoice or to the order-copy, so that, in 
case of doubt, the complete record can be turned 
up immediately. 


Checking Invoices with Goods. 


Having checked the invoice according to the 
office and clerical details, the next step is to 
check it with the goods themselves. In part, as 
has been indicated, this is done by the receiving 
departments; but a preliminary check is the 
‘“Goods Received Note,’’ and this first check 
should be carried out betore the invoices or their 
duplicates are sent to the separate departments. 
Any discrepancy between the amounts and 
weights on the ‘‘ Goods Received Notes’’ and 
those on the invoice should at once be investi- 
gated. It needless for invoices to be sent 
to the storekeeper for checking, since standard 
materials such as are received by him can usually 
be regarded as correct if unbroken or undamaged 
on receipt. His ‘* Goods Received Note ”’ gives 
the sizes, weights and quantities, and his in- 
spection indicates speedily any loss or injury; 
a sight of the invoice is, therefore, unnecessary 
to him, since the buying department can pass 
it without qualms if the information supplied by 
the storekeeper and the weigh-office is satis- 
factory. 


been 


Is 


Possibilities of Error. 


From time to time orders are issued without 
prices, this being more or less essential in every 
buying department, however systematically con- 
ducted. Either the goods are wanted in a hurry 
and there is no time to spend in asking for 
quotations, or the current price is unknown, 
and the supplier is trusted to charge the lowest 
possible. The invoices for goods bought without 
mention of a specific figure should, nevertheless, 


be most carefully examined to make sure that 
the prices charged are reasonable and explicable. 
Here is where the price records come in. If any 
alteration in basis prices, discounts, terms, and 
so forth, are detected, and no reason for them 
can be perceived, the supplier should be asked 
for an explanation. If the charges are con- 
firmed, they should be noted down on the price 
record cards. 

Another possibility that, if not carefully 
watched, may cause the whole system to break 
down, is the giving out of rush orders by tele- 
gram, telephone, or letter. Not infrequently, 
confirmation of these overlooked, and the 
official orders are never sent. The invoices 
eventually come in, and because no orders can 
be found for them, either in the books or on 
the cards, correspondence is entailed or investi- 
gation necessary. Especially does the situation 
become complicated if the person who issued the 
verbal order happens to be away. No golden 
rule for the prevention of occurrences of this 
sort can be given. All hinges upon the memory 
and character of the person who gives out the 
order. He alone can remember or forget to 
have an official order made out. Any emergency 
order of this kind needs to have its resultant 
invoices thoroughly checked to make certain that 
undue advantage of the absence of a price is 
not taken by the supplier. Sometimes it is 
advisable to hold back the official order until a 
price can be inserted, but in general this pro- 
cedure causes delay and confusion. 


is 


Where the Trafic Department can Co-operate. 


Sometimes suppliers will send goods carriage 
forward, ignoring the printed stipulation on the 
official order that goods should be sent carriage 
paid. Possibly, in their quotation, they have 
overlooked the factor of carriage, and seek to 
evade the responsibility, It is quite possible 
that the checker, unless particularly careful, will 
omit to remark the words ‘‘ Sent carriage for- 
ward ”’ that probably appear in some out-of-the 
way corner of the invoice, and will pass the 
document forward for payment. ‘The carriage” 
invoice will eventually be received by the traffic 
manager, who, perceiving that the invoice has 
been passed for payment, may assume that the 
charge is correct, and pay it. To obviate errors 
of this sort, it is advisable to have a standard 
rule, either that all goods should be sent car- 
riage paid, or that they shall be sent carriage 
forward. Then the traffic manager can be noti- 
fied of any variations or exceptions, so that when 
the railway charges come in, he will know 
whether to pass or query them. If the supplier's 
practice is to send all goods carriage forward, 
he should nevertheless be instructed to comply 
with the buyer's requirements, and show any 
charge for carriage as a separate item on his 
invoices. These charges should be submitted to 
the traffic department for checking. 

There are several directions in which the co- 
operation of the traffic department in the passing 
of invoices is advisable, if not indispensable. 
For example, when serious delays have taken 
place in connection with goods, the supplier may 
put a consignment on board a passenger train 
to ensure quick delivery. Since passenger rates 
are higher than those on goods trains, he may 
seek to evade his responsibilities by sending the 
consignment carriage forward. But as the delay 
is entirely his own fault, there is no reason why 
the buyer should have to bear the extra cost of 
this mode of transport. Assuming that the sup- 
plier is correct in charging carriage on his goods, 
he should nevertheless be debited with the dif- 
ference between the cost as sent by goods train 
and as sent by passenger train. If his order 
specifies carriage paid, and he is accustomed to 
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send and supply his goods carriage paid, then 
he must be debited with the whole amount. 

{In this connection, the traffic department 
should be notified of all large contracts for, say, 
raw material (for delivery over periods of 
months) so that, in the case of alternative routes, 
terms or rebates (if in contra account) can be 
fixed. The railway companies are now so con- 
solidated that every available opportunity for 
competitive rates and freights should be taken 
to prevent monopoly. 

Again, if the buver has agreed to pay car- 
riage On a consignment of goods, there may be 
ways of sending it at lower rates. On points of 
this sort the traffic manager can give useful 
information, so that the order may specify the 
exact phraseology to be used by the supplier's 
clerk when consigning the material, the multiples 
in which goods are to be sent to ensure eco- 
nomical transport, the kind and amount of pack- 
ing to be used to enable the goods to come 
under a certain classification, and so on. There 
should be continual co-operation and consultation 
hetween traffic department and buying-office. 


Hidden Facts in Oil-Sand Practice. 

(Continued from page 460.) 
# mechanical mixer there was certainly a more 
efficient mixing of the binder with the sand, and 
stronger cores were obtained for the amount of 
binder used. The effect of the mechanical mixer 
came to the same thing as diluting with water. 
The taking of sea sand from the back of the 
shore was important. He did not think the salt 
content was important as far as the refractori- 
ness was concerned. It certainly weakened the 
binder, as any alkali turned the oil into soap. 
With reference to Mr. Paulin’s last question, 
burnt sand certainly had less gas because by the 
reclamation process used in America the sand 
was passed through a kiln and all carbon burnt 
out. The sand was then washed and also graded 
and put into bunkers. Certainly a_ better 
quality sand was obtained. 


Steel and Gas Evolution. 


Mr. Srosie said that from the discussion he 
felt that he was the only one who was not sur- 
prised at the volume of gas evolved from hot 
sand. Taking a material such as steel, one had 
anything up to 200 times its own volume in gas. 
To get really to rock bottom one could hardiy 
compare sands by taking them as they were 
received. It was necessary to make sure that all 
colloidal matter was removed. He had _ been 
surprised to note that, as the linseed oil increased 
in percentage, for each percentage of increase 
there seemed to be about 2 c.cs. of extra gas 
from the sand, which seemed to him to be out 
of all proportion to the total. It appeared that 
it was preferable to re-use the old sand, perhaps 
even to heat it up beforehand. 

Mr. Hvpson replied that, as Mr. Stobie had 
said, gas generated from sand was possibly from 
various sources, but that question would entail 
research. At the present time he was absolutely 
non-committal, and would only say that the gas 
was there and should be washed out. It was not 
absorbed during the process of baking, but was 
there in the first place. That meant that they 
would have to find out more about sands if they 
wanted successful castings. 

Mr. SHaw proposed a vote of thanks to Mr. 
Hudson, which Mr. Allan seconded, and which 
was passed with acclamation. 


Durapso: A _ High-Elastic-Limit Steel.—The 
Aciéries de Pompey in France have developed and 
‘placed on the market under the trade-name of 
Durapso’”’ a high-elastic-limit steel. Its physical 
properties are: Tensile strength, 50 to 60 kg. per 
sq. mm, (31.75 to 38.10 tons per sq. in.); elastic 
limit, 34 to 40 kg. per sq. mm. (21.60 to 25.40 tons 
per sq. in.) ; elongation, 24 to 30 per cent. It will 


bend until the two halves of the test-piece become 
parallel at a distance of the thickness of the test- 
piece. It greatly resists corrosion. 
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the incoming metal is the same with all metals. The 
: metal should not splash or set up too great a tur- 
bulence in the mould. The metal should be so 


For castings wh ich 
must be light im 
speedy machining 
and a fine. finish, 
choose a light 
alloy of 
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ten any founder of experience will work out his own 
» methods satisfactorily, once he realizes that alu- | 


BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


Aluminium 
Data Sheet 


Gates, Risers and Chills. 


gating. The ideal to aim at in designing the gate for 


directed that when arriving at thick sections it 
should be at a lower temperature than the thin 
sections. If conceivably possible, the different 
sections of a casting should solidify within the same 
period of time. 

That ideal is very seldom realized in practice, but 
much may be done by attention to one simple rule. 
Either pour direct on to a thick section, and so feed 
it with ‘live’ metal during solidification: or, gate 
remote from that thick section, and So ensure that the 
metal, when it arrives, has given up much of its heat 
to the walls of the mould and is on the point of 
solidification. 

It is the illogical design and placing of gates in a 
manner which is neither the one nor the other of the 
above extremes that gives rise to trouble. 

Now, although the above gives the general 
principle, that principle cannot be followed out in 
practice on more than a few castings. Therefore it is 
necessary to resort to risers and chills, the former to 
feed isolated heavy sections, the latter to ensure that 
heavy sections which cannot be reached by a riser 
solidify at the same rate as adjacent sections. Both 
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to their design and placing, but in nine cases out of 


risers and chilis, used alternatively or together, are: 
more in evidence in aluminium than in brass or iron 
foundries. More detailed information is available as : 


The remedy lies primarily in keen attention apie 
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Telephone : 
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Trade Talk. 
THe Cowren Dry Docks & Suipsuitpinc Com- 
PANY, Limirep, Blyth, launched during 1929 7,151 


gross tons of new ships. 

‘THE HUNDREDTH LOCOMOTIVE built in the London 
Midland & Scottish Railway works at Crewe since 
May was completed on Monday last week. 


Messrs. A. Jones & Company, iron and steel 
merchants, have removed from 6, Bank Street to 
10. Dalewood Drive, Sheffield. 

G. D. Peters, Slough, have been awarded a con- 


tract by the London Electric Railway for the supply 


of electric pneumatic door apparatus for passengei 
‘ oaches. 
THe & GENERAL ENGINEERS. 


London, have received an order for an air-compress 
ing installation for a mining and smelting company 


in British Columbia. 


THe WetsH tinplate works will be closed during 


the whole of Christmas week, and the steelworks 
are expected to remain closed from Tuesday, 
December 24. until the following Sunday. 


‘THE EMPLOYEES of Shaw Glasgow. 
hill Ironworks, Glasgow, 
their Hospital Fund 
tion amongst various 
the Western Infirmary. 

THe Merropourran CAMMELL 
Finance Company have been awarded orders by the 
Buenos Ayres Great Southern Railway for carriage 
and wagon ironwork spares for ballast wagons, etc., 
to the value of about £20,000. 

THe Mersey Docks anp Harsovr Boarp have 
accepted a tender from Messrs. W. H. Allen, Sons 
& Company, Limited, for centrifugal pumping 
plant; and another for structural steelwork from the 
Horseley Bridge & Engineering Company, Limited. 

THE EMPLOYEES of the Etna Iron & Steel Com- 
pany, Limited, Motherwell. have subscribed the sum 
of £96 12s. to local charitable institutions. The 
employees of Messrs. Steven & Struthers, Kelvin- 
haugh, Glasgow, have given £93 to charities for 
1929. 


Limited, Mary- 
have contributed £283 to 
during this year. The alloca- 

institutions includes £85 to 


Carriace, Wacon & 


Tue ovteut from the shipbuilding yards on the 
River Wear during this year totals 58 vessels of 
243,924 gross tons, against 50 ships of 207,676 gross 
tons in 1928. Messrs. William Doxford & Sons, 
Limited, head the list for the river with eight vessels 
of 38,083 gross tons. 

Two Diesel-driven oil tankers of 13,500 tons each 
have been ordered by Norwegian shipowners from 
Messrs. Swan, Hunter & Wigham Richardson, 
Limited, Wallsend-on-Tyne. This brings the total 
of Scandinavian orders recently booked by these 
builders to about 18. 

THe GREEK steamer Dorothea’’ sailed from 
Grangemouth this week for Gothenburg, Sweden, 
with 1,500 tons of carbonite or smokeless fuel. This 
is the first cargo to be shipped from the new instal- 
lation at Glenboig belonging to the Bussey Coal 
Distillation Company, Limited. 

AN OUTBREAK OF FIRE occurred, on December 20, 
in a building used as office and pattern store in the 
foundry of Messrs. Babcock & Wilcox, Limited, 
Renfrew. The firemen succeeded in preventing the 
fire spreading to the main pattern-shop, which stands 
near by, the destruction of which would have thrown 
a great many men out of employment. 

Asovut 450 MEN employed at the Morriston & 
Midland 'Tinplate Works, Morriston, were on strike 
on Monday last week. The stoppage, which con- 
cerned the mill department particularly, is said to 
be in the nature of a protest by the men against 
the use of Belgian bars. The strike is an un- 
official one so far as the Iron and Steel Trades 
Confederation is concerned. 

Tue holders of over 90 per cent. of the 6 per 
cent. debenture stock of the Leeds Forge Company, 
Limited, have intimated their acceptance of the offer 
made by Broadway Finance & Investment, Limited, 
in conjunction with the Metropolitan-Cammell 
Carriage Wagon & Finance Company, Limited. The 
offer, which was £80 per £100 of stock, has there- 
fore become effective. 

Messrs. Saunpers’ foundry in Hudson Road, 
Sunderland, which has been idle since the firm went 
into voluntary liquidation some time ago, has been 
purchased by local chartered accountants on behalf 
of a firm, the name of which has not yet been 
divulged. Modern machinery is to be installed for 
the making of heavy castings. A start will be made 
early in the New Year, and when in full operation 
it is expected that about 300 hands will be 
employed. 
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THE IMPROVEMENT in the Aberdeen trawling in- 
dustry is reflected in the number of new trawlers 
which are being built by local owners. The orders 


placed for new trawlers during the past six months 
have been more numerous than at any period since 
tha war. Recently three—the Braconbrae,”’ 
Pitstruan and Loch Laggan ’’—were launched 


from Aberdeen yards in a single day. It is stated 
that the Aberdeen fleet is now larger than that of 
Hull. 

Messrs. Yarrow & Company, Liuitep, Scotstoun, 
have recently obtained the following contracts : 
(1) An installation of three Yarrow boilers for a 
power station at Bombay; (2) high-pressure land- 
type boilers for the Japanese Government ; and (3) 
one large boiler for a power station in the City of 
London. The firm’s licensees in Holland have also 


received orders for 

the land type for the 
being a repeat order, 
land type. 
which 


two large Yarrow boilers of 
Nijmegen power station, this 
and two large Yarrow boilers, 
the Geertruidenberg power station, 
is the second repeat order for this station. 
The C.P.R. liner just launched on the 17th inst., 
the “‘ Empress of Japan,’ will be supplied with 
Yarrow high-pressure boilers of special design. 


Tol 


A PLEA FOR a more intensive advertising of Scot- 


land as an industrial country by the secretary of 
the Falkirk, Grangemouth and East Stirlingshire 
Publicity and Development Association was made 
recently. He contrasted the progress of Scotland 
with that of Germany during the post-war years. 
and said that there should be inaugurated cam- 
paign for the suppression of what was termed 


* pernicious criticism."’ which was all too frequently 
rearing its head to the commercial detriment of 
Scotland. The primary needs of ocean, road and 
rail transport were abundantiy satisfied in Scotland, 
and, with the available sources of energy and a 
plentiful supply of water, the country could meet 
the needs of the most enterprising manufacturers. 
THe British Can Company, Limivep, is making 
an issue of 186,000 74 per cent. redeemable cumula- 
tive preference shares of £1 each at par. The com- 
pany has an authorised capital of £750,000, divided 
into 250,000 75 per cent. preference and 500,000 
ordinary shares. It has been formed for the pur- 
pose of developing the manufacture of containers in 
the British Isles. For this purpose, it has agreed to 


acquire the business of Messrs. Ernest Taylor, 
Limited, of Liverpool, and has entered into agree- 
ments with two American companies in the same 
line of business. The directors contemplate the 
erection of new factories. The directors are Sir 
John Ferguson, M.P. (chairman), Mr. Ernest 


Taylor (managing director), Mr. J. H. Jackson and 
Mr. F. W. Rankin. Additional directors represent- 
ing the American interests will join the board after 
allotment. 

Mr. W. L. Hicwens, chairman of Messrs. 
mell, Laird & Company, Limited, 
the students of Birkbeck College, London, recentlv, 
said that the root trouble of the basic indus- 
tries in this and other countries was that their 
capacity was in excess of the public demand. There 
were too many coal mines, steelworks, and ship- 
yards; if half were shut down, the rest might be 
prosperous. This over-expansion was partly due to 
abnormal war-time demand, but the primary cause 
seemed to be the economic law that supply always 
tended to overtake demand. The situation had been 
aggravated in this country by the rapid industriali- 
sation of other countries. The facts we had to face 
were that our basic industries were in a stationary 
condition, and that there was no immediate prospect 
of a change. Individualism and unlimited compe- 
tition had broken down in the basic industries 
because, while admirably adapted to the old con- 
ditions. they were unsuited to the new. Combina- 
tion in the new age must take the place of isolated 
individualism; co-operation must succeed competi- 
tion. Though the methods of rationalisation must 
begin at home, they must extend throughout the 
international industrial field in course of time. 


Obituary. 

Mr. MANNABERG, who was _ for 
several vears vice-president of the Iron and Steel 
Institute, has died in London, at the age of 72 
years. As a result of his activities the Iron and 
Steel Industrial Research Council was founded. 

Mr. Joun Woop, who was formerly a member 
of the firm of John Wood & Sons (Wisewood), 
Limited, of Wisewood Forge and Rolling Mills, 
Sheffield, died on December 15, at the age of 86 


years. He retired from the business about 33 years 
ago. 


Cam- 
in an address to 


DECEMBER 26, 1924). 


Company Meeting. 


Dorman, Long & Company, Limited.—In ie 
course of his address at the annual meeting of 
Messrs. Dorman, Long & Company, Limited, held 
at Middlesbrough on December 17, Sm Artucr 


DorMan referred to the possibility of a heavy buying 
movement setting in in the iron and steel trades 
before the completion of their next financial ye: 

This, he said would not surprise him, in view oi 
the fact that the world’s requirements were larg 

and vast undertakings had been held up for many 
years past waiting for a return of confidence. \s 
to the coal position generally, he was unable to 
say any words of encouragement in regard to the 
Government’s coal-marketing scheme. They had 
acquired their collieries to obtain control of 
adequate supplies of fuel for their iron and steel 
works. Apparently, the Bill intended to apply. the 
same restriction to coal so used as would be opera- 
tive upon coal produced for the open market. They 
could not charge an increased price for their coal, 
but they would, none the less. have to bear in- 
creases in their costs arising from alterations in 
the hours and wages of their men. The iron and 
steel trade itself was subjected to severe competi- 


tion, especially from the Continental makers with 
cheaper labour and, in many cases, cheaper 
materials, and it seemed to him clear that unless 


they were allowed to supply their own require- 
ments of fuel from their own collieries without 
restriction, serious damage would be done to the 
iron and steel industry, with the inevitable result 
that output would be curtailed. As regards the 
coming year, the chairman said they had made a 
good start, and, with the exception of corrugated 


sheets, they had a fair order-book, particularly 
for shipbuilding and constructional material. Pros- 
pects were good in most departments, but they 


must not disguise from themselves the fact that 
the fear of increased taxation and of labour and 
financial troubles was likely to restrict business in 
the near future. Already the freight market was 
suffering, and cargo boats were being laid up. 
They had had the benefit of rate relief since 
December 1, 1928, by way of reduction of the 
railway rates on coal, coke, ironstone and limestone 
from the collieries and quarries to their works. 
This in itself had proved to be a substantial help, 
but since October 1 this year they were getting 
the benefit of further assistance from the reduc- 
tion by three-quarters of the local rates on their 
iron and steel works and collieries. He was able 
to say that the relief to their company was proving 
of considerable benefit. Referring to the amalga- 
mation of the company with Messrs. Bolckow, 
Vaughan & Company, Limited, Sir Arthur said the 
combined productive capacity was about 3,500,000 
tons of coai, 2,500,000 tons of ironstone, 1,500.000 
tons of pig-iron and 1,500,000 tons of steel, The 
chairman said they were convinced that substantial 
economies were likely to result. 


Personal. 


Mr. J. Léonarp, works manager of the Angleur- 
Athus Company, has been elected President of the 
Belgian Foundry Technical Association. The retir- 
ing president, Mr. Marcel Remy. was accorded a 
hearty vote of thanks for his work during the past 


year. 
Wills. 
Marswatt, H. D., of Messrs. Marshall, 
Sons & Company, Limited, epee, 


Gainsborough £3,414 
Mus, C. E., chairman of Messrs. ‘Gjers, 

Mills & Company, Limited, Ayresome 

Ironworks, Middlesbrough _... £73,627 
Wess, J. S., of Messrs. Joseph Webb & 

Sons, Limited, iron and steel manu- 

facturers, Trwell Forge, Bury . £12,148 


New Company. 


C. H. Thompson, Limited, Booth Street, Middle- 
ton Junction, Lancaster.—Engineers, founders, etc. 
Directors: Mrs. E. H. Hilton, W. R. Ingoe and 
F. Kennedy. 


Tue appress of the British Metal Corporation, 
Limited, is now Princes House, 93, Gresham Street, 
London, E.C.2. 
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Iron and Steel Markets. 


Pig-Iron. 


MIDOLESBROUGH.--On the North-East Coast. 
us elsewhere, the current week must be regarded 
solely from a holiday point of view as concerns 
business in general and market operations alike in 
the iron and steel trades, in which active operations 
are virtually suspended. Stocktaking at the various 
works in the district will also have to be taken into 
consideration at this period of the year, and, 
although this process is only nominal in the case of 
the Tees-side industry. where the amount of iron 
in makers’ yards has for a long time been almost 
negligible in quantity, statistical returns must neces- 
sarily be prepared for accountancy purposes. With 
regard to the outlook for the near future, it is, of 
course, too early to speculate with any degree of 
accuracy on the effects of projected legislation on 
the costs of production at the blast furnaces, but 
it is feared in iron-trade circles that the result of 
the new Coal Bill is almost certain to raise the cost 
of essential fuel, and add a further heavy burden on 
industrial progress. In the meantime prices remain 
at the fixed minimum levels of 72s. 6d. per ton for 
the standard No. 3 Cleveland G.M.B. quality. For 
No. 1 foundry iron 75s. per ton is quoted, for No. 4 
foundry iron 7ls. 6d., and for No. 4 forge 
per ton. 


In the East Coast hematite trade no movement in 
current prices is expected until the New Year, when 
the quotation for mixed numbers will probably be 
advanced to 80s. per ton, as the basis for the home 
consumer, though it may be possible to shade this 
figure for substantial export business. On the 
North-West Coast Bessemer mixed numbers are 
quoted at 77s. to 78s. per ton at works. 


LANCASHIRE.—With practically a blank week 
for local markets for foundry pig-iron, there is little 
to report on this occasion, while prices remain un- 
changed. Quotations are firm, with Staffordshire 
and Derbyshire No. 3 brands at 77s. per ton, 
including delivery in the Manchester price zone. 
Scottish iron prices are well held at up to 93s. 6d. 
per ton delivered. 


THE MIDLANDS.—The demand for deliveries of 
foundry pig-iron ex-contracts is still good, and some 
of the furnaces cannot cope with the pressure which 
exists. New business, however, has been practically 


non-existent this week. Quotations are firm, as 
follow:—No. 3 Derbyshire, 78s. 6d.; No. 3 
Northants, 75s.; North Staffordshire, 78s. 6d.; and 
Scottish brands, 95s. 6d. to 97s., all per ton 
delivered local stations. 

SCOTLAND.—Holidays in this particular area 


being postponed until the New Year celebration, 
business has been continued as usual this week, but 
with little change for the better, so far as can be 
observed. Deliveries of pig-iron, however, continue 
fairly satisfactory, with quotations firmly maintained 
on the basis of 78s. per ton, f.o.t. furnaces, for 
No. 3 Scotch foundry pig-iron. 


Steel. 


As will be readily assumed, there is little of in- 
terest to record in this week’s movements in the 
steel trade, markets being closed as usual during 
the holidays. Interest has been centred on last 
week’s increase in finished steel prices. Sections 
have been increased by 5s. per ton, joists by 7s. 6d., 
and plates, except in South Wales and the Midlands, 
by 2s. 6d. There is no change in semi-products. 
Trade has been very dull, and no change for the 
better is expected before the New Year. 


. 


Metals. 


Copper.—Movements in the market for warrant 
copper this week have been obviously restricted by 
holiday conditions, but quotations in the main have 
been steadily maintained. 

Cash.—Wednesday, £68 2s. 6d. to £68 ds. ; Thurs- 
day, £68 6s. 3d. to £68 7s. 6d.; Friday, £68 7s. 6d. 
to £68 10s.; Monday, £67 17s. 6d. to £68. 

Three Months. — Wednesday. £67 is. to 
£67 7s. 6d.; Thursday, £67 8s. 9d. to £67 10s. ; 
Friday, £67 7s. 6d. to £67 10s.; Monday, 
£67 5s. to £67 7s. 6d. 

Tin.—A striking reaction following the recent 
decline in prices of standard tin can be reported, 
a vigorous advance in quotations being recorded. 
The bull movement was partly inspired by antici- 
pations that an official statement regarding restric- 
tion proposals would shortly make its appearance. 
This was promptly confirmed by the issue of a re- 
commendation of the Council of the Tin Producers’ 
Association that throughout 1930 mining operations 
should cease from 10 p.m. on Saturday until 6 a.m. 
on Monday. Further, it is suggested that all mining 
operations should cease for one week of seven clear 
days in January, 1930, also for one week or seven 
clear days in February, 1930, and—if it be deemed 
necessary—also for one week of seven clear days in 
March, 1930. 

Official closing prices :— 

Cash.—Wednesday, £182 15s. to £183; Thursday, 
£183 2s. 6d. to £185; Friday. £179 17s. 6d. to £180; 
Monday, £178 to £178 5s. 

Three Mouths.—Wednesday, £186 to £186 2s. 6d. ; 
Thursday, £186 7s. 6d. to £186 10s.; Friday. 
£183 2s. 6d. to £183 5s.; Monday, £181 2s. 6d. to 
£181 5s. 


Spelter.—No improvement can be reported in the 
market for this metal, in which conditions are 
largely influenced by Cartel agreements of the Con- 
tinenta! producers. Prices show little change, as 
seen from the following figures: 

Daily quotations are :— 

Ordinary.—Wednesday, £20 3s. 9d.; Thursday, 
£20 5s.; Friday, £20 2s. 6d.; Monday, £20. 

Lead.—The market for foreign pig lead continues 
quiet and uneventful, prices, however, remaining 
fairly steady, with only a slow demand on home 
consumers’ account, due to seasonal causes. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Wednesday, £21 
Thursday, £21 10s.; Friday, 
£21 15s. 


10s. ; 
£21 10s.; Monday, 
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Value of Research in Refractories. 

(Concluded from p. 456.) 
of taking a few samples from a plant and 
examining these in the laboratory and perhaps, 
following this, examination by simulative ex- 
periments. Surely, it was better to conduct an 
organised research into retort design, operation 
and efficiency, which would necessarily include 
the full use of the laboratory as an instrument 
of research. 

Mr. S. R. Hrnp referred to the twofold 
objective of the industry, viz., to continue 
present methods of manufacture and use at a 
lower cost, and to improve the products so as to 
increase their utility in the direction of longer 
life or their ability to withstand more severe 
conditions. 

Insulation of Furnaces. 

Mr. R. J. Sarsant, who deputised for Sir 
Robert Hadfield, in the course of his remarks 
emphasised the need of greater attention to the 
lagging of furnaces. He thought that the 
majority of furnace builders were now fully 
convinced of the value of good insulation. He 
was interested to find recently in the case of a 
furnace in Birmingham, that a gas furnace 
was actually working, with something like 
14 in. of insulation. This was something un- 
heard of hitherto in connection with furnace 
practice. It would be an advantage if some- 
thing could be done to devise more expeditious 
methods of testing spalling. Up to the present 
they had found no satisfactory solution in the 
methods of testing spalling. The standard 
methods were, he thought, too long and _ too 
laborious for an organisation that had many 
other duties to perform, and which was not 
looking at the refractory problem from the same 
angle as the actual maker of refractories. It 
was a fact that as regards spalling they had, as 
yet, to depend upon the service conditions tests 
to decide the value of a material from this 
particular viewpoint. 

As regards monolithic structures, he was of 
the opinion that all research must be done by 
the organisation itself. He was glad to be able 
to say that many valuable and profitable lines 
of work had been carried out in this connection, 
and he was convinced that this did not represent 
by any means, the least valuable aspect which 
could be presented by refractories research. 

The CHarRMAN said that some very interesting 
matters had been discussed, and it might be well 
worth while following these up during another 
session. 


British Empire Trade Exhibition, Buenos Ayres, 
1931.—The General Secretary (5, Parliament 
Mansions, Orchard Street, Victoria Street, S.W.1) 
has sent us a copy of a small brochure containing 
particulars of this, the first All-British Exhibition 
ever held in South America. He informs us that 
the Prince of Wales has expressed his willingness to 
become patron of the Exhibition, which is to be 
held in Buenos Ayres from February 18 to April 2, 
1931. 


“TEAM” 


TEAM BY-PRODUCT COKE CO,, 


DUNSTON - on - TYNE 


PATENT COKE 
SPECIAL FOUNDRY QUALIT 


LTD. 


FOR PRICE AND PARTICULARS APPLY TO :— 


ALEXANDER LEITH & CO., 
25, COLLINGWOOD STREET, 
NEWCASTLE-ON-TYNE. 


TYPICAL ANALYSIS (if necessary guaranteed). 


ASH not exceeding 8% 

SULPHUR 0-8% 

VOLATILE 1% 

MOISTURE under 1-50% 
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BECAUSE THEY 
SPEED UP PRODUCTION ; 
TURN OUT BETTER CASTINGS; 
SAVE LABOUR AND 

MAKE FOR GENERAL 
ALL-ROUND EFFICIENCY 

IN THE FOUNDRY. 


THE ONLY MOULDING BOX MADE FROM 
SOLID RIBBED ROLLED STEEL. 


SUPPLIED TO YOUR OWN SPECIFICATION. 


WILL MEET ALL MODERN FOUNDRY RE- 
QUIREMENTS. 


STERLING 
FOUNDRY 
SPECIALTIES LTD. 
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COPPER. 
Standard cash 67 
Three months 67 
Electrolytic 82 
Tough F 7 
Best selected 75 
Sheets 110 
India 90 
Wire bars 83 
Do. Jan, .. 83 
Do, Feb. .. 83 
Ingot bars .. 83 
H.C. wire rods 
Off. av. cash, Nove ~mber -. 69 
Do., 3 mths., November 68 
Do., Sttlmnt., November 69 
Do., Electro, November 82 
Do., B.S., November 75 
Do., wire bars, November 83 
Aver.spot price,copper, Nov. 69 
Solid drawn tubes 
Brazed tubes 
Wire 
BRASS. 
Solid drawn tubes 
Brazed tubes 
Rods, drawn 
Rods, extd. or rlld. 
Sheets to 10 w.g. 
Wire 
Rolled metal 
Yellow metal rods 
Do. 4 x 4 Squares 
Do. 4 « 3 Sheets 
TIN. 
Standard cash 178 
Three months 18] 
English 181 
Bars 183 
Straits 182 
Australian .. 182 
Eastern 188 
Banca .. 190 
Off. av. cash, “Nove ~mber .. 180 
Do., 3 mths, November i83 
Do., Sttlmt., November 180 
Aver. spot, November . 180 
SPELTER. 
Ordinary 20 
Remelted 18 
Hard 17 
Electro 99. 9 22 
English 20 
India 
Zinc dust .. (Nom.) 31 
Zinc ashes .. 
Off. aver., November 21 
Aver., spot, November 20 
LEAD. 
Soft foreign ppt. 21 
English 
Off. average, November .. 21 
Average spot, November... 21 


ZINC SHEETS, &c. 


Zinc sheets, English 30 

Do. V.M. ex-whf. 27 
Rods ‘ ; 34 
Boiler plates 26 
Battery plates 27 

ANTIMONY. 
Special brands, ~~ 48 
Chinese 31 
Crude 19 
QUICKSILVER. 

Quicksilver 23 


FERRO-ALLOYS AND 


to or 


ww 


oro 


STEEL-MAKING METALS. 


Ferro-silicon— 


7 
19 


17 
10 
0 


-~ 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 
35 /50% 

Ferro- moly bdenum— 
70/75% c. free 

Ferro-titanium— 


12/10 Ib. Va. 
4/2 1b. Mo. 


23/25% carbonless  I/-lb. 
Ferro- phosphorus, 20/25% .. £16 0 0 
Ferro-tungsten— 

80/85%, c. fr. 3/14 Ib. 
Tungsten. metal | powder— 

98/99% . 3/44 lb. 
Ferro- chrome — 

2/4% car. .. .. £3010 0 

4/6% car. -. £23 2 6 

6/8% car. -- £48 15 0 

8/10% car... -- 441 7 6 
Ferro-chrome— 

Max. 2% car. -. £33 15 0 

Max. 1% car. a -- £39 5 O 

Max. 0.70% car. .. . £41 0 0 

Nickel—99% cubes, or pellets £175 0 0 
Ferro- cobalt. : 9/6 Ib 
Aluminium 98 /99°%, £95 0 0 
Metallic chromium— 

96 /98% 2/7 Ib. 
Ferro- manganese (net)— 

76/80% loose £12 10 


76 30°, packed 
76/80%, export 
Metallic manganese— 
94/96%, carbonless 1/4 lb. 
Per ton unless otherwise stated. 


ooo 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 0 
Finished bars, 18% tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and cana 3 in. 


and over 4d. lb. 
Rounds and squares, under 

sin. to } in. . 3d. lb. 
Do., under t in. to 3, in. 1/- lb. 
Flats, sin. x }in. to under 

Do., under in. x Jin. 1/-Ib. 


Bevels of approved sizes 
and sections 6d. Ib. 
Bars cut to length, 10% extra. 


SCRAP. 

South Wales— £ os. d- 
Bundled steel and 

shrngs. 3 3 Oto3 6 0 
Mixed iron and 
steel wa 3 3 Oto3 4 0 


Heavy cast iron 2 17 
Good machinery for 


6to2 18 6 


Cleveland— 

Heavy steel 3 3 6 
Steel turnings 216 6 
Cast-iron borings .. 213 0 
Heavy forge 315 0 
W.I. piling scrap .. « 83H 0 
Cast-iron scrap 3 2 6to3 6 6 


Midlands— 


Ord, cast-iron scrap 8656 
Heavy wrought .. -. 317 6 
Steel turnings 22 6to2 & 0 
Scotland— 
Heavy steel 310 0 
Cast-iron borings . . 252 6 
Wrought-iron piling 319 0 
Heavy machinery .. 39 0 
London—Merchants’ buying prices 
delivered 
Copper (clean) ae - 6100 
Brass -- 4 00 
Lead (less usual draft 
Tealead .. 
Zinc. . -- 1310 0 
New aluminium cuttings 
Braziery copper .. 
Gunmetal .. & 0 0 
Hollow pewter... 132 0 0 
Shaped black pewter 98 0 0 


PIG-!RON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No. 1 75/- 
Foundry No. 3 72/6 
Foundry No. 4 71/6 
Forge No. 4 71/- 
Hematite No.1 .. 79/6 
Hematite M/Nos. .. 79/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 86/- 
»  d/d Birm. 93/6 
Midlands— 
Staffs.common* .. 
» No. 4 forge* 74/6 
» No.3 fdry.* 78/6 
» Cold blast, 
» rolliron .. 
Northants forge* .. 71/- 
on fdry. No. 3* 75/- 
Derbyshire forge* . 74/6 
a fdry. No. 3* 78/6 
basic* . 
*d/d Black Country dist. 
Scotland— 
Foundry No. 1 80/6 
No. 3 78/- 
Hem. M/Nos. 81/- 
Sheffield (d/d 
Derby forge 69/6 
»  fdry. No.3 . 73/6 
Lines. forge. 72/- 
» No.3 76/- 
E.C. hematite 88/6 
W.C. hematite 90/- 
Lines. (at furnaces) — 
Forge No. 4 = 
Foundry No.3... 
Lancashire (d/d eq. Man.)— 
Derby forge 
»  fdry. No. 3. 


Northants foundry No. 3.. 
Dalzell, No. 3 (npoctal) to 107/6 
Summerlee, No. 3 95/- 
Glengarnock, No. 3 


Gartsherrie, No. 3.. 95/- 
Monkland, No. 3 95 /- 
Shotts, No. 3 95/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for 

£24 


Iron— 


Bars (cr.)nom. .. -- 1015 0 
Nut and boltiron9 0 Oto 9 7 6 
Marked bars f.o.t. 1210 
Gas strip .. ll 0 0 
Bolts and nuts, in. x 4 ii in. 15 5 O 
Steel— 

Ship plates 815 Oto 817 
Boiler plts. 912 6tol0 10 
Chequer pits. ‘ 10 12 
Angles wi 
Joists 8 10 
Rounds squares, 3 in. 

to 5h in. .. 97 


Rounds under 3 in. to Rit in. 
(Untested) — 
‘and upwa 
Flats—8 in. wide and over 8 12 
,, under 8 in. and over 5 in. 8 17 
Rails, heavy 8 10 
Fishplates .. 12 10 
Hoops (Staffs) o 
Black sheets, 24g. 9 17 6to 10 5 
Galv.cor.shts., 24g. 12 10 0 to12 12 
Galv. fencing wire, 8g. plain 12 0 


Billets, soft. . 6 2 6to6 12 
Billets, hard 710 Oto8 O 
Sheet bars .. 517 6to6 5 
Tin bars 517 6to6 5 


DECEMBER 26, 


Per Ib. basis. 
Strip 1/4 
Sheet to 10 w. & 1/5 
Wire 1/6 
Rods 1/5 
Tubes 1/9} 
Castings 1/4 


Delivery 3 cwt. free. 
10% phos. cop. £40 above B.S. 
% phos. cop. £50 above B.S. 
tin (5%) £30 above 
price of English ingots. 
C. Cirrrorp & Son, 


NICKEL SILVER, &c. 


per lb. 

Ingots for raising 10d. to 1/4 
Rolled— 

To 9 in. wide .. 1/4 to 1/10 

To 12in. wide .. 1/4} to 1/10} 

To 15 in. wide .. 1/44 to 1/104 

To 18 in. wide -. 1/5 tol/ll 

To 21 in. wide . 1/5} to 1/114 

To 25 in. wide 1/6 to 2/- 


Ingots for spoons and forks 10d. to 1/64 
Ingots rolled to spoon size _1/1 to 1/94 
Wire round— 

3/0 to 10 G. 1/7} to 2/23 
with extras according to gauge. 
AMERICAN IRON AND STEEL. 

At Pittsburgh unless otherwise stated. 


Dols. 

No. 2X foundry, Phila. .. 21.26 
No. 2 foundry, Valley 18.50 
No. 2 foundry, Birm. 14.50 
Basic 20.26 
Bessemer .. 20.76 
Malleable .. 20.76 
Grey forge 19.76 
Ferro-mang. 80% d/d 105.00 
O.-h. rails, h’y at mill 43.00 
Bessemer billets .. 35.00 
O.-h. billets 35.00 
O.-h. sheet bars .. 35.00 
Wire rods 40.00 
Centss 

Iron bars, Phila. .. 2.12 
Steel bars 1.90 
Tank plates 1.90 
Beams, etc. . 1.90 
Skelp, grooved steel 1.85 
Skelp, sheared steel 1.85 
Steel hoops 2.20 
Sheets, black, No. 24 2.75 
Sheets, galv., No. 24... 3.40 
Sheets, blue an'T'd, No. 13 2.35 
Wire nails. . 2.40 
Plain wire. 2.40 
Barbed wire, galv. 3.05 
Tinplates, 100-lb. box $5.35 

COKE (at ovens). 

Welsh foundry .. 32/6 to 35/- 


» furnace... -- 27/6 to 32/6 
Durham and Northumberland— 


»  foundry.. 22/6 
“a furnace .. 20/6 
Midlands, foundry 
i furnace -. 21/6 and up 
TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. cokes 20 x 14 box 18/9 
>: 38 /- 
19/6 
C.W. .. 20xi4 ,, 16/- 

| 22/73 
. 183x14 ,, 16/- 
Terneplates.. 28x20 33/6 per 
box basis f.o.b. 


SWEDISH a IRON & STEEL. 


Pig-ron oe 0 0 to £710 0 
Bars, 

basis £17 10 Oto£l18 10 
Bars and nail- 

rods, rolled, 

basis £15 15 Otofl6 15 O 
Blooms £10 0 Otofl2 0 0 
Keg steel £32 0 Oto£33 0 0 
Faggot steel £20 0 Oto£24 0 O 
Bars and rods 

dead soft, steel£11 0 Oto£l4 0 0 


All per English ton, f.o.b. Gothenburg. 


Ga 
Wi 
PHOSPHOR BRONZE. Ste 
8. . 
10 
z 15 
5 De 
10 
10 
19 
10 
10 
10 
8 
19 4 
16 1s 
13: 
. 18d. 19 
. 15d. i 
1% 
19% 
. 123d. 
. 149d. i 
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is 
. 
102d. i 
id. 191 
191 
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| 19: 
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192 
6 
0 
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6 
0 
6 
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0 0 
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10 0 
10 O 
10 
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0 
0 
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0 
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0 
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10 0 
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25% 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Over fin. upto 6in, £ 2.4. d. £ d. 
Gas 65% .. .. 474% Dec. 18 .. 8212 Gine. 26 Dec. 18 .. 18315 Odec. 60/- Dec. 18 .. 20 3 9 ine. 
o +» 419 .. 8212 6 No change 19... 5 Dine. 10/- 19 205 0 .. 
Water... -- 614% .- 423% ” ” 
Steam... .. .. S212 6, » 20 .. 181 0 Odec. 65/- ,, 20 .. 20 2 6 dec. 
W.I. 10% extra. » 23 .. 8210 Oder, 26 ,, 23 .. 181 0 ONo change ,, 2 .. 20 0 ,, 
DAILY FLUCTUATIONS. Standard Tin (cash Zine Sheets (English) Lead (English 
Standard Copper (cash). 
d. $s. d. Zea d. 
Dec. i8 : 68 2 6Gdec. 7/6 Dec. 18 .. 182 15 Odec. 65/- Dec. 18 .. 30 0 O No change Dec. 18 .. 22 15 0 No change 
9 68 6 Bin. 39 188 2 Gin. 76 , 19 80 00,, » 19 23 0 Oine. 5/- 
20 a 1/3 » 20 .. %17917 6 dec. 65/- — a> 
93. .. 6717 Gdec. 10/- 17850, 236 , 83 . 2900, a » 23 23 5 O No change 
AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES (NORTH OF ENGLAND). 
Year Jan. Feb. March April May June July Aug Sept. Oct. Nov Dec. ou 
£s. d. & gs ¢ £s. d. Ee £s. d. ga 4 £s. d. cack | £8.22 
1896 5 0 0 5 0 0 § 26 5 2 6 5 0 0 5 0 0 5 0 0 5 0 0 § 2 6 510 0 510 0O 5 
1897 510 0 510 0 510 0 5 7 6 5 2 6 5 0 0 5 0 0 5 0 0 5 0 0 5 7 6 510 0 5 
1898 510 0 5 8 9 5 & 9 510 0 518 9 517 6 6 0 0 6 2 6 6 5 0 610 0 615 0 5 
1399 615 0 7 0 0 726 728 726 726 712 6 712 6 712 6 712 6 8 0 0 7 
1900 8 0 0 8 0 0 8 2 6 8 5 0 i . * ¢ 8 0 0 8 0 0 8 0 0 710 0 700 8 
1901 615 0 615 0 6 5 0 6 0 0 6 0 0 6 0 0 65 0 6 7 6 6 5 0 6 0 0 6 0 0 6 
1902 517 6 512 6 515 0 515 0 515 0 515 0 515 0 515 0 515 0 515 0 510 0 5 
1903 510 0 510 0 515 0 6 0 0 6 0 0 512 0 512 6 512 6 512 6 512 6 510 0 5 
1904 5 7 6 510 0 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 5 
1905 515 0 517 6 517 6 517 6 517 6 517 6 517 6 6 0 0 610 0 70 0 700 6 
1906 7 0 0 7 0 0 7 0 0 a 7 00 7 0 0 7 0 0 700 7 0 0 7 0 0 710 O 7 
1907 710 710 0 710 710 710 710 710 0 710 O 710 0 7 @ 86 7 
1908 610 0 610 0 610 0 6 5 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 
1909 6 0 0 6 0 0 6 0 0 6 0 0 515 0 515 0 515 0 6 0 0 6 0 0 6 0 0 6 0 0 5 
1910 6 5 0 6 5 0 6 7 6 610 0 610 0 610 0 610 0 610 0 615 0 615 0 615 0 6 
1911 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 618 4 6 
1912 73 9 75 0 75 0 712 6 715 0 715 0 8s 0 0 8 0 0 8 0 0 8 2 90 8 5 0 7 
1913 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 719 O 715 0 73 0 615 0 610 0 7 
1914 610 0 610 0 610 0 610 0 6 0 0 6 0 0 7 0 0 7 5 0 7 5 0 763 710 0 6 
1915 8 0 0 810 0 9 0 0 910 0 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0 10 5 0 11 0 0 9 
1916 11 7 6 | 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 
1917 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 
1915 1110 0 | 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 
1919 1110 0 14 0 0 14 0 0 14 0 0 ms ¢ 1715 0 18 5 0 ss 8 18 5 0 1912 6 21 5 O 
1920 2210 0 2310 2310 0 23 10 23 10 2310 2310 240 0 2410 0 24 5 O 24 5 O 
1921 23 0 | 2210 0 20 4 0 19 0 0 17 0 0 15 0 O 1415 0 13 12 0 12 5 0 1010 0 1010 0 
1922 1010 0 1010 0 1010 0 1010 0 10 4 0 10 0 0 9 7 6 9 4 0 95 0 9 5 0 9 5 0 
1923 9 7 6 915 0 10 5 0 1010 0 1010 0 918 9 917 6 917 6 917 6 918 6 10 6 104 
1924 10 1 6 918 1s 917 6 917 6 919 43) 10 5 O 10 5 0 10 5 0 919 0 915 0 915 0 
1925 914 0 910 0 910 0 9 13 9 0 0 817 0 813 14 a 8 5 6 716 3 714 3 
1926 712 2 712 6 712 6 714 43 7 16 104 8 2 6 8 2 6 8 4 0 812 6 812 6 816 3 
1927 817 6 817 6 iis 8 5 0 8 5 0 8 2 6 8 5 0 8 5 
1928 850 | 8 7 6 6 8 7 6 8 7 6 8 7 6 8 7 6 
1929 $7 ¢ & 7 6 7s 837 6 812 6 812 6 812 6 812 6 812 6 812 6 — 


WILLIAM JACKS COMPANY. 


€.C.2; 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, 


18, BENNETTS HILL, BIRMINGHAM. 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


JACKS COMPANY, 


19, ST. VINCENT PLACE, ss ZETLAND ROAD, 
GLASGOW. MIDDLESBROUGH, 


| 
15 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-. 

(A remittance should accompany instructions.) 


FINANCIAL. 


( LD-ESTABLISHED Engineering Company. 
South Yorkshire, with wide connection. 
private limited company, require additional 
capital, for development.—Full particulars on 
application to Box 404, Offices of Toe Founpry 


Trave Journat, 49, Wellington Street. 
Strand, London, W.C.2. 
AGENCY. 


FIRM of Bronze and Iron Founders, 
4 specialising in Architectural and Deco- 
rative Castings, desires to appoint Agent on 
commission basis; one with good connection 
amongst users of fine-faced castings up to 
30 cwts.—Box 400, Offices of THe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


PROPERTY. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
fur Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


ARGAIN IN TRAFFORD PARK.—Engi- 

neering Works and Foundry; private 
sidings, warehouse, packing rooms; fine offices; 
central heating; all on one storey and easily 
adaptable; cost £20,000 in 1921—price £2,000, 
including two 4-ft. Modern Cupolas and Steel 
Chimney.—F. 8. Arey, Entwistte & Com- 
vaNYy, 10, Norfolk Street, Manchester. 


PUBLICATION. 


YLAND'S DIRECTORY of the Coal, Iron. 

Steel, Tinplate, Metal, Engineering. 
Hardware and Allied Trades. A New Edition 
is now in the Press, and will be ready in 
January. Advertisement section about to close. 
Send for rates now.—INDUSTRIAL NEWSPAPERS, 
Lipv., 49, Wellington Street, Strand, London, 
W.C.2. 


MACHINERY. 


MISCELLANEOUS. 


AND MIXERS.—New and _ Secondhand. 

Ask us to quote.—W. Breatey & Com- 

pany, Limirep, Prospect Works, Hawksley 
Avenue, Sheffield. 


WARD 10-in. x .24-in. Universal Grinding 
Machine. 


NORTON 16-in. x 72-in. Plain Grinding 
Machine. 
NORTON 10-in. x 50-in. Plain Grinding 
Machine. 


CHURCHILL 7 in. Swing Internal Grinding 
Machine. 

EXCELLENT HORIZONTAL DOUBLE- 
GEARED STEAM WINCH (Roger); cyls. 
10 in. dia. x 16 in. stroke, screw brake, ratchet 
and pawl, clutch to barrel. 

4-Ton ‘‘TANGYE” HAND OVERHEAD 
TRAVELLING CRANE, about 26 ft. span; 
bridge of two joists. 

One 8-n.h.p. PORTABLE STEAM ENGINE 
AND BOILER. 
FOUNDRY 

sizes. 

One (about) 6-Ton Nearly New Clayton Tip- 
ping STEAM WAGON, insured 200 lbs. 
working pressure. 

(ASK FOR ALBION MACHINERY 

CATALOGUE.) 


THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


LADLES, various types and 


PATENTS AND TRADE MARKS. 


ROTECT YOUR IDEAS.—Free, Advice 
and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kinoc’s Patent 
LiuitTeD, 1464, Queen Victoria Street, 
-C.4. 


HE “CASALE PROCESS FOR THE 

SYNTHESIS of AMMONIA.—The Pro- 
prietors of British Patents Nos. 185179, 193789, 
197199, 218237, 231417 and 233040 and other 
Patents are DESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENCE or 
otherwise, on reasonable terms, for the COM- 
MERCIAL WORKING IN GREAT BRITAIN 
of these Patents.—Communications please ad- 
dress to Dicker, Portak & Mercer, Char- 
tered Patent Agents, 20-24. Holborn, London, 
E.C.1. 


HE Proprietors of British Letters Patent 
No. 269305 for PROTECTING IRON AND 
STEEL ARTICLES AGAINST CORROSION 


BY APPLYING TO THEIR SURFACES 
MULTIPLE COATINGS OF DIFFERENT 
METALS. THE UPPERMOST COATING 


BEING CHROMIUM, are desirous of entering 
into negotiations with interested parties for the 
granting of licences thereunder on reasonable 
terms or for the sale of the Patent outright.— 
Communications please address to Dicker. 
Pottak & Mercer, Chartered Patent Agents. 
20-23, Holborn, London. E.C.1. 


AMMING GANISTER.—Lowest prices from 
E. Srarrorp, Lowick, Kettering. 


ATTERNS.—Inquiries solicited; quotations 
by return; shop equipped with modern 
machinery; quick delivery._-CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. ‘Phone 264. 


GANISTER, best quality for cupolas, also 
for Steel Works.—Asrgpury Sizica Com- 
pany, “‘ The Brooms,’’ Park Lane, Congleton. 


WE are suppliers of high-class Acheson- 
Graphite-Ylectrode Waste. Delivery in 

wooden casks f.o.b. Hamburg.—Apply to 

Henry Sonn, Solingen, Germany. 


LUORSPAR. — The Ideal Flux for all 
Foundry and Furnace work; supplied in 
crude lump, washed gravel or finely ground. 
Samples and prices from 
A. BECK, 


‘MINEOWNER, MATLOCK. 


"Phone: 287 SLOUGH 


TABOR 
“ SHOCKLESS” MACHINES 


8” Plain jolter, 51” table __.... $90 
13” Plain jolter, 76” x 52” table see .... £140 
24” x 48” Portable turnover jolter .... .... £130 
18” x 36” Portable turnover jolter  .... 
30’ x 40” Turnover jolter, 20’ draw .... £140 
50” x 60” Turnover jolter, 30’ draw .... $440 


** ADAPTABLE ” machine, standard type .... £15 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS. 


BUY FROM ME AND SAVE MONEY 


Avex. HAMMOND, 


Merchant, 


14, AUSTRALIA ROAD, SLOUGH 


RYLAND’S DIRECTORY 


[2,200 pages 83” x 5}”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 
A NEW EDITION IS NOW IN THE PRESS 
AND WILL BE READY IN JANUARY. 


ADVERTISEMENT SECTION ABOUT TO 
CLOSE. SEND FOR RATES NOW. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49 Wellington St., Strand, London, W.C.2. 


FOUNDRY COKES 


PEASE AND PARTNERS LTD. 


(DARLINGTON) 


= 
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HMidhill and Glendhill, as Founders 
will tell, 

Are noted for Castings as sound as 
a bell. 

Jt is safer and wiser to stick to a 
brand, 

CTA hose good reputation exists o’er the 
land. 

So firmly resolve to strictly adhere 


To HidHhill and Slenhill throughout 
the New VYear. 


Jronstone. 


Index to Advertisers p. 11. Situations, etc., p. 16. 
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The 
BRACKELSBERG 


Process. 


DerEcEMBER 26, 1929. 


PATENTED IN ALL PRINCIPAL COUNTRIES. 


Rotary and Tipping 
PULVERISED FUEL 


Melting Furnaces. 
CAPACITY— 
1}-3, 5, 10 TONS & UP 
for all 
IRON and METAL 
ALLOYS. 


Minimum of Wasters. 
Flawless Castings of 
the most intricate type. 


METALLURGICAL 
ADVANTAGES, 


as verified in actual practice on 
an extensive scale. 


Gas-free iron, therefore no porosity 
or piping. 

Fine grained close texture. 
Maximum consistency in the com- 
position of the fluid material. 
Practically no waste by oxidation. 
Physical properties hitherto un- 

equalled. 
Annealing time and costs reduced. 


FP 


For full particulars as to supply and construction apply to :— 


GOSSELL & SON 


LIMITED, 
110, CANNON STREET, 


LONDON, E.C.4. 


MELTING— 


RE-LINING— 


Physical Properties of High Quality Blackheart Malleable Iron. 


TENSILE STRENGTH IN TONS PER SQ INCH 


| | MIT FOR HIGH QUALITY BLACKHEART MALLEABLE 
| 
i —— 
| | | | 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 


CHARGING— 
4 
AB 
Be 
: 
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Makers of The Osborn Patent Cupola Spark Arrester 


Advantages 


Immunity from Sparks and Grit. Conducts all Grit and Dust down to or through 
es the Charging Platform, where they can be 
dropped into a cart without handling. 


Prevents danger of Fire. Constructed in sections to facilitate erection. 


Important Labour Saver. Can be fitted to existing Cupolas. 


Avoids damage to Roofs, choking up of Gutters. 


This illustration represents Geared Ladles 
up to 2 tons capacity. 


Two Drop Bottom Rapid Cupolas, and Duplex Osborn 
Patent Spark Arrester, with down-take tube to conduct the 
dust down to or through the charging platform. 


This illustration represents Geared Ladles 
from 2}to 10 tons capacity, fitted with 
oil-tight gear cover. 


DAVIES SON 


RAILWAY IRONWORKS, 
WEST GORTON $2 $2 MANCHESTER 


———Also Makers of——— 


FOUNDRY CUPOLAS AND LADLES 


Telegrams—‘‘ TUYERE, MANCHESTER.” ADMIRALTY LIST. Telephone No.—70 OPENSHAW. 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. B2 
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CAST IRON 
PIPES 


TO BRITISH STANDARD SPECIFICATION 


The Staveley Coal & Iron Co. Ltd. 
| Head Office & Works: CHESTERFIELD 


Telegrams: Staviron, Hollingwood Telephone: Staveley 7251 
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alt Royce Manchester 
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The No. 1 size Pneulec-Royer illustrated 

below is working in the Trafford Park 

Foundry of Messrs. Royce Limited, by 

whose courtesy we are able to reproduce 
this photograph. 


Messrs. Royce Limited. the well-known 
Manchester Engineers are among the 
most enthusiastic of Pneulec-Royer 
users. Their installation was made 
only after very thorough investigations 
in the various methods of sand 
conditioning, and now after months 
of service they have proved in actual 
practice the correctness of the belt 


This principle provides 
advantages which are unobtainable 
by any other method as is proved by 
the fact that Pneulec-Royerinstallations 
during 1929 have exceeded the total of 
all other sand conditioners combined. 
We cannot offer more convincing argu- 
ment on the possibilities of the Pneulec- 


principle. 


Royer for use in your own foundry. 


PNEULEC 


core and mould 


core —., drying stoves oilsand mixers 


machines 


sand drying plant 


sand mixing and 
conveying plant 


Royer sand mixer 
dabei swing grinders 


PNEULEC LIMITED - Mafeking Road - Smethwick - Near BIRMINGHAM 
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[ELYSO¢GLYSO 


on<ro¢on<roneon<ro 


WITH 


GLYSO CORE OIL COMPOUNDS 


THERE IS 


‘GLYSO” SERVICE 


The Fordath Lngineering Co. Ltd. 
desire to thank all their Friends for their 
continued support during the past year and 
to wish them all the Season’s Greetings 
= and = 
Prosperous Wew Wear. 


Look Out for Fact No. 1. 


The Fordath Laboratories are open to take all 
classes of analytical work at most reasonable 


charges and it will pay all foundrymen to have. 


our lists on file for reference. 


If you have core troubles send them for solution. 


TELEPHONE: 
0549 W.BROMWICH 


TELEGRAMS: 
METALLICAL PHONE. 


HAMBLET WORKS 


WEST BROMWICH | 
GCLYSO¢GLYSO! 


8 December 26, 1929. 
ENGIN 
| A 
CORE OIL COMPOUNDS 
G 
| 
The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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CUPOLA 


F you will let us have 
I the following informa- 

tion we will quote vou 
for suitable blast equip- 
ment that will enable you 
to bring down more metal 
for a lower power consump- 


tion and at the same time 
ensure uniform reduction 
of metal and longer life for 
cupola linings : 


metal to be melted per 


hour. 


equipment 


(3) Number and size of 
tuyeres. 


(4) Class of fuel used. for a 


(5) Pressure required. 


(6) Particulars of drive. 


Fans forall purposes 


27, Farringdon Ave., LONDON, E.C.4. 


re And at Manchester, Birmingham, Leeds, N Keith, Phon 
Telephones: Central 7091. Glasgow, Sheffield, Cardi Bristol and Belfast.” Telegrams: “ James 


BEDWAS FOUNDRY 


(Produced from the world-famous Bedwas Coking Coal.) 


The British Benzol & Coal Distillation, Ltd., beg 
to announce that their new Woodall-Duckham 
Plant at Bedwas is now in operation. 


Enquiries are invited from all those interested in 
high-grade Foundry and Furnace Coke. 


Agents for the Midlands : 
S. INSTONE & CO., LTD., J. C. ABBOTT & CO., LTD., 


Sole World Sales Agents, Lloyds Bank Chambers, 
Baltic House, CARDIFF. New Street, BIRMINGHAM. 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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If its REFRACTORY 
MATERIAL 
you require, 
use 


the ideal 
material for 
Cupolas, Ladles, 

Converters, Soaking 

Pits, O.H. Furnace 
Doors, Electric Furnaces, 
Gas Retorts, Boiler Settings, etc., etc. 


Please Phone, Wire or Write: 


ROBSON REFRACTORIES 


16, North Road, 
DARLINGTON, Durham. 


Telephone: 2405. Telegrams: Cupoline, Darlington. 


CUPOLINE STORAGE DEPOTS AT: 
Middlesbrough, Leith, Newcastle-on-Tyne, Newport (Mon.), 
Garston, Liverpool and London. 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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‘TITAN ”’ 


MAXIMUM EFFICIENCY MAXIMUM ECONOMY 


Because 


over 1,600 “TITAN” Cupolas and 
1,000 “TITAN” Cupolettes are in 
ond giving perfect satisfaction, you can install a > j ly use 


“ Titan’? Cupola or Cupolette in your own foundry 


with full confidence. 


ENGINEERING Co 
TITAN WORKS, 


TELEPHONE; TELEGRAMS :, 
MIDLAND CHARLES HENRY STREET, “ STRUCTURAL. 
2182. BIRMINGHAM.” 
BIRMINGHAM. 
INDEX TO ADVERTISERS 
| 
PAGE PAGE PAGE PAGE 
Acheson, E. G —— Denbigh Engineering Co., Ltd., The — Lilleshall Co., Ltd. .. oo = Simm, Martha, & Sons, Ltd. - 28 
Aciéries de Durrans, J., & Sons, Ltd. .. 465 Longden, G., Son, Ltd. Smarts Dinas Silica Brick Co., 
an Dyson, J. & J. Lowood, J. Grayson, & Co., Ltd, | 
Alldays & Onions, Ltd. “eo o & Smith, Albert, & aut ee » & | 
Allen, T. Fearnley & Son .. — Electric Furnace Co., Ltd. Macdonald, John, & Son .. 21 Smith; Edward, Ltd. 
Amalgams Co., Ltd., The .. - 20 English Mackinlay, J.C.,&Co._ . Smooth-on Mfg. Co. -- 
Armitage Works Co., Ltd. - id. Major. Rohinson'& Co., Ltd) — Spencer Halstead, Ltd. 
Armstrong, Whitworth, Sir W. G., Mansfield Sand Co., Ltd... -  Spermolin, Ltd.  .. 
Co. (Engineers) Ltd. Chemical Ltd. .. — Standard Sand Co. .. 
etals Coa | 
W Co., Ltd. & Co., Ltd... Metallisation (Sales), Ltd. Stanton Co, The. | 
Atlas Preservative Co., Lta. se a Flexible Shaft Mfg. Co., The - 19 Metrcpolitan-Vickers meres Co. Steel Co. of Scotland, Ltd... 
August’s Muffle Furnaces, Ltd. 12 Fordath Engineering .. Lid. — Sterling Foundry Specialties, Lea. i3 
Foster Bros. — Mills, Wm., Ltd. —  $tréhlein & Co. G.m.b.H. .. 20 
Foundry Plant & Machinery, Monometer Manufacturing Co. — Swann, Ratcliffe & "Co. om 24 
agshawe organ Tallis, E. os oe | 
tad. H., Ltd. Gadd. Thos. . Taylor & Farley ° oe | 
Baxter, W. H., Ltd.. General Refractories, Ltd... 1 467 Noteutt, Walter P., Ltd. .. __ Team By-Product Coke Co., Ltd. .. 468 
Beecroft & Partners, Ltd... Gibbons Bros., Ltd... 25 Teanent, B. B., 14d. 
ler, Waechter & Co., Lia. Giesserei Die. 22 Olsen, Wm., Ltd 21 Tilghman’ Air Compr ressor Co. 
Blackfriars Foundry Requisite Co. Goldendale Iron Co., 1 Ltd... 
osse! 4 
Foster, Lid : — Gray, Thos. E., & Co., Ltd. — Palmers & Tron Co., Townley, E., & Sons 
Brealey, W., & Co., Ltd. Green, George, Co. 7 
Britannia Foundry Co., Ltd. Parish, J., & Co. United Steel Ltd., The 
British Aluminium Co., Ltd. 465 Gate Iron & “4 Universal System of — Machine 
British Benzol & Coal Distillation, Hall, J., & Co., of Stourbridge, Ltd. — Moulding & “Machinery 
Ltd 9 Hammond, Alex. 16 Pemberton Colliery” Co. 1929), Lea. 22 
British Chemical Standards’ — Harper, Wm., Son & Co. (Willen 
British Drying & Heating Co., — hall), Ltd.. 22. Dickford, d, & Co., Vereini Maschinen- 
British Pigirons, Ltd. 3 Harrison Bros. (England), Lea. - Pitman, Sir Isaac, & Son: Fabriken, A.G. 
British Russian Gazette and Trade Hawkins, W.T.,&Co. 8, Viekers, Thos., Ltd. oe 
Outlook .. — _Higgs Motors.. ee  Viozone, Ltd. 
Brown, J.. & Co., Ltd. le .. —  Hingley, N., & Sons, Ltd - , 
Buckley & Taylor, Ltd. 26 Hope Works Co., Engineering Appl tances o3 Walker, I. & I. ee 
Bureau of Information on Nickel Hunt, F. L., & Co. Hy. & Oo. 
.. 1 Powell Duffryn Steam Coal Co., 
Cambridge Instrument Co., Ltd. .. — Cor- 
Co. Jackman, J. W., & Co., Ltd. 2  Quasi-Are Co., Ltd.,The .. poration, 
Colville, D., & ‘Sons, Ltd. 19 dsdale&Co. Wh 
Consett Iron Co., Ltd. Ritchie, J&B. Ltd... — Goal eon Go, Led, 
Constructional E! Co. ] ractories, Ltd. .. ° oe 
Commies. Wm, 200, — Buckman Oe, lid. 9 Rope, wi Hd-Barfeld Electric Furnaces, 
Kinnell, Chas. P., & Co.,Ltd. .. — Salter, T. E., Ltd. Bentley & Oo. ia. 
Davidson & Co.,Ltd. .. .. — Lelth, Alexander, &Co. .. .. 468 Sankey; 20 Willson Produeta, Ined.’ 
Davies, T..& Son .. oe 5 Le Personne. L.,&Co. .. Scottish Tar Distillers, Ltd. Zimmermann Engineering Works, 
Dean Bros. .. Leyland Motors, Ltd. Sheepbridge Coal & Co., Gustav an oe 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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Where the _ installation of 
expensive plant is concerned there 
must be no room for even the 
slightest doubts of the efficiency 
of the proposal. 


The greater the cost and the 
more insistent this demand be- 
comes. Capital to-day must be 
expended to produce the maximum 
return, and each expenditure must 
be wisely and carefully considered. 


The Foundry Manager, who 
realises that obsolete and _ in- 
efficient plant and methods are 
responsible for his high production 
costs, must give due consideration 
to modern methods and modern 
plant which will enable him to 
cut down his costs, whilst at the 
same time ensuring an equal, if 
not a _ better, quality casting. 
August plant ranks _ highest 
amongst foundry plant and equip- 
ment in the excellence of its 
design along scientific principles, 


| 


AUGUST 


THE LAST DOUBT! 


in the soundness of materials and 
workmanship which go into its 
construction, and in the efficiency 
and certainty of its operation. 


Finding himself very severely 
handicapped in the competition for 
work by high production costs, 
the Foundry Manager realises the 
absolute necessity of installing the 
most modern equipment to increase 
his output at less cost. 


In putting before him our 
proposals for Core and Mould 
Drying Plant and Sand Mixing 
and Handling Plant, we can shew 
the actual cost of installation, and 
the actual savings which such Plant 
will recover. We can shew how his 
output will increase and why; how 
his cores and moulds will be dried 
more quickly ; more cheaply and 
more certainly. We can shew how 
his used sand can be reconditioned 
and re-used, giving greater outputs 
with lower power and labour costs 
and by using less new sand. 


And then comes his last doubt ! 
He is satisfied on paper, but— 


August’s can remove this last doubt, in every 

case, by taking you to see with your own eyes 

** August ’’ Plant actually doing the job, and on 
work similar to your own. 


WE CAN REMOVE YOUR LAST DOUBT! 


MUFFLE FURNACES LTD. 
HALIFAX 
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FOUNDRY REQUISITES 


Try our REFRACTORIES. 


Ganister or Silica Bricks and Blocks (any shape or size) 
Sands, Cements, Ganister.—Let us have your enquiries 


THE 
CLEVELAND MAGNESITE & REFRACTORY 
Co., LTD. 


Normanby Brickworks, Normanby, Eston, Yorks 


PETER-wiru 


ONE EXCEPTION 


With one exception Peter is an ordinary 
little fellow. Chubby, likeable, just five- 
and-a-half, full of life and fun, and on occa- 
sions—be it admitted—of naughtiness. 
Just now Peter's rather important, for this 
is his first term at school, and he’s grap- 
pling with the intricacies of “ABC” and 
* Twice-Two ": difficult subjects to all men 
of five-and-a-half, but even more difficult 
in Peter’s case because—bad luck—he’s 
totally blind. That’s his.One Exception. 
Peter learns reading, writing, and ‘rith- 
metic through the medium of “ Braille ”"— 
dull stuff compared with the coloured 
Picture books of most five-and-a-halfs. How- 
ever, he’s a stout lad is Peter, and he’s 
meking great progress. 

Would you like to know more about him? 
How, in spite of his ‘“‘ One Exception,” he 
is being educated and, when older, tech- 
nically trained and usefully employed. 
There is a long waiting list of “ Peters” 
throughout the British Isles, for whom 
training and accommodation must be pro- 
vided in the immediate future. 

Will you help with a donation or annual 
subscription? Any sum, large or small, 
will be gratefully received. 

Here’s a suggestion. Your eyesight ig worth 
3d. a year to you. Send Peter and his 
handicapped pals 3d. for every year you’ve 
hed it. Now, please, in case it slips your 
Memory. Good idea? 


The Chairman, 

SCHOOL FOR THE BLIND 
OUNDED 1838) 

SWISS COTTAGE, LONDON, N.W.3 
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CORBEERITE 


(Corbeerite Double Bond) 
A Compound that has been adopted by many Motor 


Great Britain and the United States of America. 


Ironfounders requiring a Binder which 


appreciable GREENBOND to the Core, 


good hard Core when dried should 


SPECIFY CORBEERITE DOUBLE BOND 
_ THE BOND EQUAL TO SEMI-SOLID AND PASTE COMPOUNDS 


CORES FOR MEDIUM OR HEAVY VALVES, PIPE 


MOBILE CASTINGS, MACHINERY AND FOR GENERAL ENGINEERING 


CASTINGS, STEEL CASTINGS, SHOULD ALL 
CORBEERITE DOUBLE BOND. 


EXTREMELY GOOD BONDING PROPERTIES AT COMPARATIVELY 


LOW COST. 


CORBEERITE DOUBLE BOND 


Is the Cheapest and most Efficient 
produced on the market. 


SPECIFY A TRIAL CASK TO-DAY AND SAVE MONEY. 


Sold and Manufactured only by : 


BEECROFT & PARTNERS LTD., 


The Foundry Chemists,’’ 


RETORT WORKS, MAPPIN STREET, 


Retort, Sheffield SHEFFIELD 
_ | WRITE FOR A COPY Laboratories : 
_ | OF OUR 4th EDITION ST. PETER’S CLOSE, 
| HANDBOOK. SHEFFIELD. 
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Cylinder Foundries in 


will impart an 
and produce a 


FITTINGS, AUTO- 
BE MADE FROM 


Core Compound 


*Phone: 
Sheffield. 


Have you seen our Pocket 
Microscope ? 
6/6 each. Post Free, 


BAILEY’S 


TRANSVERSE TESTER 


FOR THE FOUNDRY. 


Tests Bars of Cast Iron, Bronze, Etc. 


Testers for all Materials, Oils, ede Air Compressors, 
Pumps, Reducing Valves. 


SIR W. H. BAILEY & CO., Ltd., Manchester. 


J. PARISH 


ERITH LOAM 


& CO., 


ERITH MOULDING 
SAND AND LOAM 
J.C. MACKINLAY & CO, 27; Walbrook, London, E.c.4. 


SUPERIOR SILICA BRICKS 


FINE SILICA CEMENT. 
TRADE MARK—R. DINAS. 


SMARTS DINAS SILICA BRICK CO. LTD., KIDWELLY 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & CO., LTD. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘ LOWOOD, DEEPCAR.”’ 


The Buying Capacity of the British Foundry Industry is estimated at £26,0UU,00U per annum. 
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WEST BROMWICH 
105.1106 


FOR ALL PURPOSES 


Accurately ground by machine 
Parallel, Concave or Convex, and Polished. 


if GRAPHITE ELECTRODES OF UNIFORM HIGH QUALITY FOR THE 
PRODUCTION IN THE ELECTRIC ARC FURNACE OF 


ALL KINDS OF STEELS, GREY IRON, TR 
ZINC, BRASS, ETC. N EI E( 


INFORMATION TO: 


ACHES 


Telephone : FRANKLIN 6120-1 Telecrams : OILDAG, PARL, LONDON. 


GREEN’S EMERGENCY CUPOLA IS A GREAT MONEY SAVER 


Sizes from 5 to 40 cwts. capacity per hour. 


GREEN’S STEEL CONVERTER PLANTS ARE SECOND TO NONE. 


COMPLETE FOUNDRY 
MELTING EQUIPMENTS 


FOR DEALING WITH 

CAST IRON, STEEL, and 
BRASS 
ARE OUR SPECIALITY. 


Green’s Rapid “Economic’’” CUPOLA 


(one to 15 Tons per hour capacity) 
is the last word in Cupola design. 
Hundreds of Highly Satisfied Users will confirm this. 


Rotary Core Machines, Pig Iron Breakers, 


Brass Melting Furnaces, etc., ete, 


GEORGE GREEN & CO., GHLEY. 


Telegrams : “ Cupola.” Telephone : 2518. Codes : Western Union, Lieber’s 5-letter Code, Marconi International. 


WORLD FAMOUS MOULDING SANDS 


MANSFIELD STANDARD SANDS for i CORNISH MOULDING SAND and 

CASTINGS in IRON, BRASS & ALUMINIUM : CORNISH SILICA CLAY for STEEL 
Tel. 201. Pulverised reedy for use. Tel. 201. CASTINGS. 
; 


STANDARD SAND CO., Ltd., MANSFIELD. CORNISH SAND CO., MANSFIELD. 


ESTA SLISHED OVER 110 YEARS. 


MARTHA SIMM & SONS ™ 


Nuns Lane Mills, GATESHEAD-on-TYNE 
Manufacturers of 


IRONFOUNDERS’ BLACKINGS 


DURHAM COAL DUST, CHARCOAL, &c. 


IMPORTERS OF Telegraphic Address : z 

BLACKINGS GATESHEAD.”’ 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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FOUNDR 
IRON 


: vy. 


SUPPLIED TO ANALYSIS & FRACTURE 


SUITABLE FOR DIESEL AND 


OTHER HIGH CLASS CASTINGS SPECIAL REFINED PIG IRON 


Also made to user's own Specification ee 


DAVID COLVILLE SONS 


| STEEL & IRON MANUFACTURERS 
CENTRAL 9277-9294 195 W. GEORGE ST. GLASGOW TELEGRAMS 


COLVILLETT, GLASGOW 


cheapest reliable 


D.C. Motor, mounted on ball-bearing swivelling base. 
Suitable for 100 110 or 200/240 volts, § H.P. 2,000 
I.p.m. continuous rating, but capable of 1 H.P. for 
short periods, coupled to Flexible Shaft, the handle 
of which houses two high-grade radial ball bearings. 
Supplied with 6in. x lin. grinding wheel and 
aluminium guard. Wired with 12 ft. three-core cab 
tyre cable and triple pole plugs with sockets, ready 
for immediate use. ~ 


Can also be used for wire scratch-brushing, polishing, 
small drilling, fettling, decarbonising and with 
Driiling Press for drilling up to 1 in. diameter. 


Total weight approx. 60 Ibs. 


An opportunity for you—Order now. 
Owing to the great demand for the Simplex 


portable outfit and the consequent cheaper 
production we are able to reduce the price. 


The FLEXIBLE SHAFT 


MANUFACTURING CO.. 
TOWN ROAD. EDMONTON.,N.Q. 


= 
3-0 % MAX 
| 
A 
2 
ASS. 
Pay 
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Original P2 not to be mistaken for 
The best Pocket- ' similar instruments. 
Pyrometer of the World 
is the new Colour 
Pyrometer. 


900°—1900° C. 


Accuracy 1°;, 


“*An ideal instrument 
for foundries’’ said an 
authority. 


Price 54/= 


Cf. “Stahl und Hisen” 14 (1929), p. 464. STOCK DUSSELDORF. 


STROHLEIN & CO. 


G.m.b.H. 


PRESSED STEEL 
DON'T SCRAP CASTINGS FOUNDRY LADLES 


CEMENTS 


ANKEY’S have an organisation and 
plant completely equipped to supply 


: you with seamless one-piece foundry 
FERRUM CEMENT M6 is specially “ ladles of every type. . Made in pressed 
made for. sete very quickly, steel or other materials, and in any 
is metallic, and when set rt of 
the casting itself. It can be filed like from these 
FERRUM CEMENT No. 2 is slower ladles can be supplied plain or lipped, 
setting, but extremely hard and metallic. according to your requirements. 
The QUALITY of FERRUM CEMENTS f d W 
is proved by the ever increasing sales May we quote for your order ? 
we during the past 20 years. guarantee quick delivery. 
JOSEPH SANKEY & SONS LTD 


HADLEY CASTLE WORKS - WELLINGTON 


THE AMALGAMS CO.LT? — SHROPSHIRE 


186. Attercliffe Road, SHEFFIELD 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. _FORGINGS of every description. BILLETS, BLOOMS, RAILS. 
SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, Ltd. 


Head Office: 37, RENFIELD STREET, GLASGOW: 
Works : HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 


CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: ‘ Steel, Glasgow.’’ 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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JOHN MACDONALD & SON 
NITSHILL, near GLASGOW 


and at 


LONDON, BIRMINGHAM, SHEFFIELD & MANCHESTER 
SOLE CONCESSIONAIRES IN BRITAIN FOR 


F-A:-M PNEUMATIC TOOLS 


SOLE MANUFACTURERS OF 
AJAX MouLpDING MACHINES. BY 2NEUMATIC HYDRAULIC oR 


CONVEYORS, HOISTS, HOSE & COUPLINGS, SAND SHAKERS, PATTERNS IN METAL, PATTERN PLATES. 


STRAW ROPES 


again coming forward and orders can be dealt with normally. 


WOOD WOOL ROPES 


for cores and wrapping purposes—8 sizes from / in. to |i in. diam. 
y the original producers : 


WILLIAM OLSEN Ltd., HULL 


FOUNDRY REQUISITES 
Try our REFRACTORIES. ALBERT SMITH & CO., 
Ganister or Silica Bricks and Blocks (any shape or size). 
Sands, Cements, Ganister.—Let us have your enquiries. F 60, St. Enoch Square, ? 
THE CLEVELAND MAGNESITE & REFRACTORY CO., LTD., Central 3508 GLASGOW, C.1. tower, 
Normanby Brickworks, Normanby, Eston, Yorks. 
FOR 
COMPLETE 
Grain Chill and Steel ROLLS, 
HEAVY CASTINGS. 
IRON up to 100 Tons. STEEL up to 40 Tons. FURNISHINGS 
Special Air Furnace. Siemens’ Steel Only. 
R.B. TENNENT, Limited, COATBRIDGE,N.B. EVERYTHING FOR THE FOUNDRY 


For Quality plant at competitive prices, send all your 
enquiries and orders to Alldays & Onions. Keen and 
prompt service given. 


Lis 


ROOTS BLOWERS. FANS for all purposes. 
N CUPOLAS. SAND MILLS. 
AS CHARGING MACHINES. FURNACES. 


LADLES. HAMMERS, steam and pneumatic. 


GREAT WESTERN WORKS, BIRMINGHAM, and 9, VICTORIA STREET, LONDON, S.W.1. 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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“DIE GIESSEREI” 


(THE FOUNDRY.) 


A weekly paper devoted to the technical and 
commercial aspects of all phases of foundry 
practice. 


With 1928 it was appointed the official 
organ of the leading German Foundry 
Associations. 


It has thus become the leading periodical 
publication in Germany dealing with foundry 
practice, portraying as it does the true situation 
of the art. 


In Foreign foundry circles 


“ DIE GIESSEREI ” 


occupies an unique position, and is accepted as 
an authoritative organ of continental foundry 
thought. 

ANNUAL SUBSCRIPTION : 40/-. 


Inclusive of postage. 


GIESSEREI-VERLAG G.M.B.H. 


DUESSELDORF (GERMANY.) 
Breitestr 27. Postfach 658. 
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of The 


PEMBERTON 


COLLIERY CO. 
(1929) LTD. 


HEAD OFFICES- 


PEMBERTON. .. WIGAN 


Telephone: PEMBERTON 74 


To is to have the assurance of 
WILLSON = WELD GLASS positive protection against 
use all dangerous light rays . . 


This glass is used in our Hand Shields and Welding Helmets. 


| TRANSMISSION 
PERCENTAGE. 
SHADES 2-12. | RED. | VIOLET.) rx. 
DANGEROUS. |JURIOUS 
| | | | Heating furnaces, 
| 5 welding observa- 
Shade od of one mg tion, lead burning 
No. 2) cont. | 22d other work 
| | involving low tem- 
| peratures. 
| 
| } 
| 8.9 | For operations 
Shade | | Of one | = per similar but more 
No. 3 | } 4 cent. intense than No. 2. 
| | 
| 1 For light acetylene 
.00 3.3 | welding and cutting 
~~ } of one per per in dark places. 
— = cent. | cent. | Smelting furnace 
work. 
} | 
| .05 
Shade of one -00 1.7 | For acetylene cut- 
No. 5 per | pans pe» J ting and welding. 
| cent. 
Most widely used 
shade for general 
Shade maintenance work 
No. 6 at acetylene welding 
om. and cutting opera- 
tions. 
For heavy acetylene 
16 welding and _ for 
Shade -00 -00 a one | Clectric welding up 
No. 8 per per to 20amperes. Also 
cent cent 
cent. | carbon arc obser- 
| vation. 
.028 | For electric arc 
Shade of one | welding operations 
No. 10 cent cent. pe | up to 200 amperes. 
| 
For electric arc 
00 00 -005 | welding operations 
Shade per per of one | over 200 amperes, 
No. 12, e cent. | cent. | 2°’ | also atomic hydro- 
| gen welding. 


TED 2. Ci Sole Distrib Great Britai 
S. PULZER & SON, Ltd., Pg London, £.c.1 


= = 


REGISTERED 
1,LANCASTER PLACE, 
STRAND, LONDON. 


Telephane: Bar 


WORAS. 
LETCHWORTH, 
HERTS. 


LONDON. 


CASTINGS star 
FOR ENGINEERS, | FOUNDRY 
MOTOR TRADES,| “stare.” 


&c. 


Telephone : 

No. 25, WILLENHALL, 
Telegrams : 
“STAR FOUNDRY, 
WILLENHALL.” 


Castings Sand-Blasted. 


WILLIAM HARPER, 
SON « Co, Ltd. 


Malleable and Soft Grey Ironfounders. 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 


“ 
COLEMAN FOUNDRY EQUIPMENT 
SAND SIFTING MACHINES. \ 
SAND THROWING MACHINES. y 
| 
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PNEUMATIC ENGINEERING APPLIANCES CO. LTD. 


OSWALDESTRE HOUSE, NORFOLK STREET, STRAND, 


No. 2 LONDON, W.C.2. 
“ PEACOLT ”” IMPERIA WORKS, DERBY STREET, CHEETHAM, 
MACHINE. 


BRITISH MADE 
Jolt Ram 


Turnover 


Moulding Machines 


WILL 


INCREASE your propuction. 
LOWER your costs, 
IMPROVE tne quatity oF your 
CASTINGS. 
WHY NOT us one or 
TWO OF YOUR’ PATTERNS’ FOR 
DEMONSTRATION? We PROVE 
THESE ADVANTAGES TO YOU BEFORE 
YOU PURCHASE. 


No foundry is complete without 
some form of Sand Blast equipment. 
We have machines and complete 
plants of all types and sizes to meet 
every conceivable requirement. 

The illustration shows one of our simple types 


of apparatus arranged with circular working 
chamber. A very popular arrangement, as the 


apparatus can be fitted with any type and size te. * 
ILGHMAN’S 
TILGHMAN PRODUCTS ARE 100°, BRITISH. PATENT SAND BLAST Co., Ltd. 


We are the Original Patentees BROADHEATH, Nr. MANCHESTER. 


onium of the Sand Blast Process. London Office: 17, Grosvenor Gardens, S.W.1. 
H.D. 
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KING Bros. 
(Stourbridge), Ltd., STOURBRIDGE, England. STONE 


Telegrams: ‘ KING BROS., STOURBRIDGE.” BREAKERS. 
STOURBRIDGE CLAY. 


Tue HicHest Awarps for Gas Retorts and other goods (in UNEQUALLED 
Fire Clay) have been awarded to KinGc Brotners for their 
goods made from their renowned STOURBRIDGE FIRE CLaAy. 


Sole Makers :— 
MANUFACTURERS 


POL. BRICKS. Best QUALI W BAXTER 
sees of DELPH and INTERN ABBEY BLACK and WHITE CLAY otte 5 
LTD 


BRICKS FOR REGENERATIVE SETTINGS. 
BLAST FURNACE LININGS, 
COWPER and other HOT AIR STOVE BRICKS. 


Coke Oven Bricks a speciality. LEEDS. 


IMPROVED MICROMETER GAUGES, to measure by the 1,000 part of an inch 


PRICES ON APPLICATION. 


ALSO MAKERS OF IMPERIAL STANDARD WIRE GAUGES. 


B.G. 1884 GAUGES. Lists on Application. 


SWANN RATCLIFFE & CO 


Telephone : Manufacturers of High Temperature Refractory Materials. Ga Ge Cie 
Wirksworth 30. SPECIALITIES: Siliceous Fire Bricks and Aluminous Bricks for the Stoker Arches of Babcock & List. 
specially suitable for the Crowns a u » Re-heatin 5 
Ragtatered Works. suitable for Cupola Lining. Raw White Derbyshire and ¢,Fornaces, sed Gas Wee 
BRASSINGTON, Siliceous Fireciays, etc. BRASSINGTON 
near Wirksworth, PLUTO FIRE CEMENT. near Wirksworth, 
Derbyshire. FURNACE CONSTRUCTIONAL ENGINEERS. Derbyshire. 


Established 1823 


Manuracruncrs oF Hich Ciass Steet BY SIEMENS Process ONLY. 
STEEL PLATES | 


Chequered Flares. 


Land, and orher Boilers: also Pats, Sheet, 
STEEL BARS 


SLABS DEAD SOFT, AND GUARANTEED CARBONS. WELDING ano CASE HARDENING STEEL. 
SUPPLIED TO ADMIRALTY, WAR OFFICE.BOARD OF TRADE, LLOYDS, EMCLISM AND FOREICR 
PIC IRON, Foundry and Forge. Brand “PG. LINCOLN.” 


The Buying Capacity of the British Foundry Industry is estimated at £26,000,000 per annum. 
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‘Squares. Flats. Angles. Tees. and Sectional Bars of all descriotions = 


